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FOREWORD 


The H2“02 Space Shuttle auxiliary power unit (APU) program is a NASA- 
Lewi s effort aimed at hardware demonstration of the technology required for 
potential use on the Space Shuttle. Use of such a system on the Space Shuttle 
would provide significant cost and weight advantages over the current baseline 
desi gn. 

This program is being conducted under the direction of Harry M. Cameron, 
Project Manager. It is a follow-on effort to two study programs conducted by 
NASA-Lewis under Contracts NAS 3-14407 and NAS 3-14408. The results of these 
studies were reported in the following NASA Contractor Reports; NASA CR-2001 
and NASA CR-1 994, 1995, 1996, 1997, 1993, and 1928. 

This report is submitted in two volumes. Volume I covers the work to date 
in the design of the APU. Volume I! contains the appendixes. Initial activi- 
ties showed that the initial reference APU design could be modified to reduce 
system uncertainties; these analyses for the initial reference system are 
summarized in Appendix A. A new reference system was defined; this design, 
along with that of the test unit. Is described in Volume I of this report. 
Appendix B of Volume II contains the steady-state system analysis. 

The requirements of NASA Policy Directive NPD 2220.4 (September 14, 1970) 
regarding the use of SI units have been waived in accordance with the pro- 
visions of paragraph 5d of that Directive by the Director of Lewis Research 
Center. 

Distribution of this report is provided in the interest of information 
exchange. Responsibility for the contents resides in the author or organiza- 
tion that prepared it. 
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APPENDIX A 


INITIAL REFERENCE SYSTEM STUDY SUMMARY 


The NASA initial reference system, shown in fig. A-1 , differed from the 
system studied under NAS 3-14408, shown in fig. A-2. The initial activity 
was associated with modification of the system analysis computer program to 
model the NASA reference system. Because of these differences, parametric and 
sizing studies were conducted to define new design points for the components. 
Variables considered in these computer studies included turbine temperature; 
shaft rpm; design life; materials; system inlet temperature; case drain 
hydraulic cooling; full flow hydraulic cooling; and jet pump, heat exchanger, 
valve, and turbine sizing. These studies showed that the operation of the 
system was sensitive even to small variations of design values, particularly 
recycle loop pressure drop, preheater size, cooling load, and jet pump perfor- 
mance. 

Figs. A-3 and A-4 show typical steady-state system analysis computer print 
outs. The design match computer model was used to investigate the design 
variables, and the off-design model to evaluate a fixed design at various opera 
ting conditions. Fig. A-5 shows a selection of a design point based upon vari- 
ation of design values. The inlet pressure was first varied and then fixed at 
675 psi. The jet pump corrected flow (size) next was varied and then fixed. 
Finally, the recycle value AP was examined parametrically. 

These studies resulted in a design that met the design requirements. Figs 
A-6 to A - 9 show pertinent parameters for this design over the anticipated 
operating range. 

The status reached in the transient version of the system computer model 
is shown in fig. A-10. The turbine speed control loop was completed, and a 
typical speed transient is shown in fig.. A— 1 1 . 

The heat exchanger, valve, jet pump, and turbine specifications were 
essentially complete when the program was redirected to evaluate a new system 
that eliminated the jet pump. 
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Figure A-2.--NAS 3-14408 Baseline System Schematic. 
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661,9 


601.8 

EFFECTIVE AREA 

-0800 


-01*1 


-0Q78 


recycle VALVE 


BYPA5S 

VALVE 


PRESSURE IN 

503.5 


511-2 



PRESSURE OUT 

*98.3 


5Q4.3 



temperature in 

706.2 


*43,4 



EFFECTIVE AREA 

.1790 


-OtJOO 




CONTROL 

parameters 



TURBINE SPEED 

63000,0 





INTERTURBINE TEMp. 

1600.74 





JET PUMP TEMPERATURE 

399,919 





COMBUSTOR INLET TEMP. 

608,92 






COMBUSTOR INFORMATION 



hydrogen flow 

3,434 OXYGEN 

FLOW 


6-041 

PRESSURE IN 

397,0 PR 

ESSURE OUT 


397,0 

TEMPERATURE IN H2 

688.9 TEMPERATURE IN 

02 

661.0 


• GARRETT • AjRESEARCH MANUFACTURING DIVISION LOS ANGELES, CALIF- 

PEHFORrUNCE OF THE SELECTED DESIGN POINT 

16 AUG 72 QC : 55 : 26 PAGE 2 OF 2 


CONDITION • 

OMATCH 

AMBIENT PRESSURE 14.70 

PSU 


TURBINE 

Information 


INLET FLOW 

14,475 

SPECIFIC HEAT RATIO 

1,373 

PRESSURE IN 

396.9 

PRESSURE OUT 

16 . 9 

TEMPERATURE IN 

1960.0 

TEMPERATURE OUT 

1366 . 0 

ENTHALPY in 

4450.7 

enthalpy out 

3183.4 

PRESSURE RATIO 

23.52 

EFFICIENCY 

- 526 

A 1 

.1503 

42 

,2313 

A3 

. 5486 

A 4 

,6039 


JET P UMP PERFORMANCE 

FLOW PARA FLOW PRESSURE TEMPERATURE 


PRIMARY JET 190.92 8,43 671-35 512.50 
SECONDARY JET 181.71 10,28 443.78 312.25 
RESULTANT 18.72 520*77 399.92 


FLOW PARA RATIO 

,952 ° PR ] / P SEC 


1,3877 

JET PUMP RISE 

1.0765 PR! FLOW PARA 

’.6C30 

JE' - PUMP 

AREA 

.0374 


recuperator 

information 




FLOW 

PRE IN P CUT 

T IN 

T OUT 

H IN 

H OUT 

EF r 

CGLO s : pe 1 a .717 

511.2 504-3 

443-* 

700.2 

1463-5 

2403,3 

-237 

HOT SIDE 14-475 

16.8 15-1 

1366,0 

780-7 

3103.4 

1966-0 

.634 

® TURBINE EXHAUST OVERBOARD PRESSURE * 

14 . 

7C 



TEMPERATURE EQUALIZER INFORMATION 



FLOW 

PRE IN P CUT 

T IN 

T OUT 

H IN 

H OUT 

EFF 

COLO SIDE 6.041 

674.6 662-3 

300.0 

661-8 

46.0 

141.0 

,086 

HOT SIDE i-*34 

500-7 487.9 

706 -2 

60949 

2^03,3 

2335.7 

, 0«7 


H2 PREHEATER 

information 




FLOW 

PRE IN P CUT 

T IN 

T OUT 

H [N 

H OUT 

EFF 

COLD SIDE 8-434 

6 7 5 - v 6 71-6 

55. G 

512-5 

-43,9 

1716.3 

-703 

HOT SIDE ID- 283 

487.6 48*. 5 

70B.2 

312-3 

2403.0 

957.0 

. 6 j 0 

scale factor 

2 ^000 







~LUBE 0 I L COOLER INFORMATION 




FLOW 

PRE IN P CUT 

T IN 

T OU T 

H IN 

H OUT 

EFP 

COLD S1DE18.717 

520-2 516-3 

399,9 

416.7 

1300,3 

1363.0 

.139 

HOT SIDE 33.000 

200-0 198.3 

32C.6 

432.9 

. G 

. D 

- 727 

HEAT REJECTED 

alternator g 

Ear box 

LUBE 

PIJHP 

T OT Al. 



n 

1C18-2 

169 

, 7 

1188.9 



HYDRAULIC OIL COOLER INFORMATION 



FLOW 

PRE IN P CUT 

T IN 

T OUT 

h l N 

H OUT 

EFP 

COLO S[0Eia.7i7 

515.8 511*0 

416.7 

4 43 -4 

1363-9 

1483,5 

-203 

HOT SIDE 43-0 

200.0 197.3 

550. 3 

455.2 

t u 

,0 

. 711 

HEAT REJECTED 

1966,33 







Figure A-3*““Typi cal Design Match 
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GARRETT * _ AIRESEaRCH MANUFACTURING division LOS ANGELES. CALIF* 


PERFORMANCE of the selecteo desig n point 
-* ■■ 21 AUG ‘72 il;A7s5t 


'PAGE"! 0F~2“ 


condition 


AMBIENT PRESSURE 1 4,70 PSU 


UNITS • AREA s SQ in* H=BTU/LB# P«PSIA# Q=9TU/^INi T 3 OEG R I V-LB/MtN 


DRIVE POWER 

HYO PUMP ALTERNATOR LUBE P UMP C cAR BOX 
- ” 2, '00 *00 4,00 ^24.00 

USEFUL HYDRAU LIC P UMP HP 3 -39,00 

TURBINE OUTPUT POWER a 30.00 O/F 3 *$ 


HYDRAULIC 
OIL PRESS 
' 3000 .00 


SPC “59,671 


PROPELLANT 

FLOW RATE 

PRESSURE 

temperature 

ENTHALPY 


PRESSURE IN 
PRESSURE OUT' ~ 
TEMPERATURE IN 
ENTHALPY IN- 
EFFECTIVE AREA“ 


■ PRESSURE - IN 
pressure OUT 
temperature in 
effective area 


" PRESSURE ’IN 
PRESSURE OUT 

temperature IN 
effective AREA 


PROPELLAN'T SUPPLY CONDITION 
HYDROGEN OXYGEN 

1.134 .S05 

900,00 900.00 

55,00 300.00 

3 1,2 35,4 

PRESSURE regulators 

900*0 900.0 

675.0 ■ 675 '° 

55.0 300.0 

-3903 35.43 _ 

.0010 <0001 

control valve temp trim valve 

472; 5 «6;t - 

60.0 59.9 656,1 

75q!o 7 I?ll 

; 0055 “ *0010 *0029 


RECYCLE valve 

672^8 

672,4 

773,3 

.1168 


BYPASS VA LVE 
"672, a" 

672,8 

545.1 

'“•5289 


turbine speed 
interturbine temp, 

JET PUMP TEMPERATURE 
COMBUSTOR INLET TEMP, 


hydrogen FLOW 

PRESSURE IN 
TEMPERATURE IN H2 


Control parameters 

63000,0 

1703.62 

399,922 

750,00 

COMBUSTOR INFORMATION 

- 1,184 OXYGEN FLOW 

55.4 PRESSURE OUT 

750,0 TEMPERATURE IN 02 


Figure A-4.--Typ 


' • GARRETT « AIRESEaRCH MANUFACTURING DIVISION LCS ANGELES. CALJFi 

PERFORMANCE op the selected design point 

21 AUG 72 ll ; 47 : 51 FACE 2 Or 2 


CONDITION • _ 

BYPASS 

TURBINE 

AMBIENT PRESSURE 14,70 
INFORMATION 

PSU 

inlet flow 

1.969 

SPECtFlC HEAT RATIO 

1.366 

PRESSURE IN 

55,2 

?R£S3URE OUT 

14.3 

TEMPERATURE \H 

1960.0 

TEMPERATURE OUT 

1 6 6 7 , 6 
36*9.7 

enthalpy in 

4519.2 

enthalpy CUT 

pressure ratio 

3.74 

EFF l 0 I - NCY 

. ?•: i 

Al 

.1503 

42 

* 2 3 \ S 
,60 i 9 

A3 

.5486 

A 4 


jET PUMP PERFORMANCE 


flow para 

flow 

PRESSURE 

TEMPERA 

PRIMARY JET 28.92 

i.ift 

674,91 

. i 1 

SECOND ARY JET 17,60 

1,20 

472.35 

22 1 * :a 

resultant 

2,38 

672.98 

5 7 9 , i z 

flow Para ratio 

.615 P 

PRI/p SEC 


JET PUMP RISE 1.0QQ9 P«I 

FLOW PARA 

1,1466 JET 

PUMP ARE 



RECUPERATOR 

Information 


FLOW 

PRE IN P CUT 

T IN 

T OUT H [N 

*4 ^ w 1 

COLD SIDE .634 

s 7 2. ft 

545,1 

1398.6 1635.0 

4 5 •„ V , 3 

HOT SIDE 1.989 

14,8 14.7 

1667 , 6 

1 2 2 4 , C 3079.7 


• TURBINE EXHAUST OvERBOA*0 PRESSURE * 

14. ’0 



TEMPERATURE EQUALIZER inf 

DRMATI.1N 


FLOW 

PRE IN P CUT 

T IN 

r our -? in 

-i -j „ ■ 

COLO SIDE .805 

675.Q 674.7 

300.0 

772.4 45,7 

1 c a . 9 

HOT SIDE 1.184 

672. / 67**5 

773.3 

750.0 2£35.0 

2\>53 . 3 

-■ 

H2 PREHEATER 

information 


FLOW 

PRE In p CUT 

T IN 

t QJT ri IN 

.< OjT 

COLO SIDE 1.184 

675.0 674.9 

55.0 

596,2 -43.9 

Z . ‘.4,2 

HOT SIDE 1,1 9 5 

672.4 6 7 2.4 

773.3 

221.8 2435.0 

’j 9 3 . 6 

scale factor 

2.000 

* 




LU3E OIL COOLER INFORMATION 


FLOW 

PRE IN P CUT 

T IN 

T OUT M IN 

►t 0U T 

COLO SIDE 2.380 

673,0 6 ? 2,9 

399.9 

535.5 1301.6 

1801 , 3 

HOT SIDE 30. 000 

200.0 198.3 

649.4 

574,7 .0 

, 0 

HEAT REJECTED 

ALTERNATOR GEaR BOX 

lu^E pump 

TOr-tu 


.0 

1018.2 

169,7 

116ft. 4 


HYDRAULIC OIL COOLER INFORMATION 


FLOW 

PRE IN P CUT 

T IN 

T OUT h IN 

■4 OUT 

COLD StOE 2.380 

672.9 672.8 

533,5 

545.1 16U1.0 

1633.0 

HOT StOE 43.0 

200.0 1 9 7 , 3 

550,0 

545.9 .0 

■ 0 


HEAT REJECTED 83,95 


cal Off-Design Point 
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Jet pump AP 
Recycle flow 








Figure A-6. — Operational Data at Sea Level Idle Power 
















W H2 = 8 ‘^ 

P > 675 psia 
T = 55R 

k. shutoff and 
' pressure regulatory 


. P = 671.6 
T = 512 


W = 18.73 
P = 520 
T = 400 


preheaten 


recycle 

modu 1 at i ng 
va 1 ve 


P = Psia 
T 3 °R 
W = Lb/min 
Q, * Btu/min 


^Jet pump I 

Temp erat ure signajj 


W = 0 
Turb ine 
exhaust [ 

P - 15-1 
T = 780. l 


P = 503 Recuperator 1 — 1 y r 

T = 708 bypass valve T 

W = 10.30 (modulating) 

Temperature P 


P = 500 


signal 


0 2 trim control valve 
valve p = 487 


P = 504 
T = 708 


H 2 -0 2 flow 


P = 511 V__ 

r = 443 y 

Recuperator 

550R 

6 gpm 


Lube oil 
cooler 

Hydraul ic fluid 
coo 1 e r 

-q AQ = I864^tl — 


T - 432 
= 1188 


T = 520 


P = 516 

T = 41 7 


P = 662 i 
T = 662 

H 2 "0 2 Temperature 
equal Izer — 

P = 487 
T = 688 


0 2 shutoff and 
pressure regulator 


P = 428^1 


P = 16.8 
T a 1366 

n Combustor 


P = 397 
T = I960 


To lube oi 1 

. ^ coo 1 e r 
n a . 


i r — 

l 

♦ 

i 

lip 

Pump ^ 

! * 

A ' -Q 

1428 hp !o 
1 ^ 

I 

200 

hp 

Turb i ne 

L 

j 

rpm 

( 


A 1 ternator 


Zero hp 


W = 6.04 
P > 675 
| T = 300R 


Figure A-7. — Operational Data at Sea Level Full Power. 












- I 

P > 675 
T = 55 

shutoff and 
r pressure regulator 


H 2 preheater 


Recycle 

modulating 

valve 


P = 674.9 
T = 599 


W = 2.06 
P = 673.2 
T = 400 


= 673.1 
- 773 
= 1.04 


Jet pump 


P = 672.6 
T = 219 


Temperature s ignal 


Recuperator T 
bypass valve I 
(modulating) *• 


Turbine a 
exhaust " 
P =* 0.70 I 


W = 0.20 

♦ 


Temperature 
s 1 gna 1 


P = 673.1 
■ T = 1100 


P - 673.1 
T = 552 
Recupe rator 


Lube oil 
cooler 


Hydra fluid 
cooler 

AQ = -36 


P * psia 
T - °R 
W * Ib/mi n 
0 a btu/min 


— ► T = 602 
Aft = 1188 


T = 674 


p = 673.2 
T = 557 


hi 


0 2 trim 


P - 674.8 
T = 773 


H 2 -Q 2 temperature 


' H 2 -0 2 flow 
control valve 

p = 


P = 51 .8 

"\ 


equal Izer 


P = 672.9 
T = 750 


0- shutoff and 

] 2 

pressure regulator 

W = 0.697 • 

P > 6775 

T = 300 


P =51.8 


P = 1.0 

T » 1351 


._s_aln- 


p = 47.8 \ 

T = I960 


To 1 ube oi 1 
cooler 


1 *— 

' ? up 

1 

4 

1 

Pump 

1 

GEARBOX 

53 hp 

L 

12.5 hp , 

Turbine 

1 


Alternator 

000 rpm 



Zero hD 


Figure A-8. — Operational Data at 0.50 psia and Idle Power. 













recycle 

modulating 

valve 
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Figure A-1 0. --Control Definition Status 






















Turbine speed, rpm 



Figure A- 11- — Typical Transient Output. 


Hydrogen flow control valve, sq. in. 





APPENDIX B 


STEADY-STATE COMPUTER SYSTEM ANALYSIS 


This appendix contains steady- state computer results made for the task 8 
feasibility analysis and subsequent system analysis studies. The printout 
notation is shown in fig. B- 1 . The hydraulic oil case drain model used assumes 
that 30 hp (constant) was rejected to the case drain and that 0 to 20 hp was 
rejected to the full flow, corresponding to 0 to 350 hp useful output. The 
units used are: 


Density — Ib/cu ft 
Enthalpy — btu/1 b 
Pressure--ps i 
Tempe rature--°R 
Power- - hp 
Area— sq in. 

AMM is the average molecular weight. 

The conditions for the cases run are shown in table B- 1 , The cases 
labeled I, II, and III were run in December 1972 as part of the alternate 
system preliminary design. These cases were used as a basis for the formu- 
lation of the component specifications. The cases labeled IV were run to 
verify that a small change in the turbine nozzle area was not significant. 
The cases labeled V and VI were run after the control PDR to define extreme 
operating conditions expected during test. 


B-1 











TABLE B-1 


COMPUTER CASES 


1 . Basel ine cases 


Hydraul 1 c 










power, hp 

0 

5 

ID 

90 

1 80 

270 

350 

Ambient 

Hydraul ic 

Gearbox 








pressure , 

temperature, 

' Or- 

power, hp 

30 

35 

41 

125 

220 

315 

400 

ps ?a 

F 


1,1B 

2 ,2B 

3,36 

4 ,4B 

5 

6 

7 

0 

550 


8,8B 

9,9B 

1 0, 1 OB 

11 ,11B 

12 

13 

14 

14.7 

550 


15,156 

1 6 , 1 6B 

17,178 

18, 1 8B 

19.19B 

20, 20B 

21 

0 

750 


22 , 22B 

23,23B 

24,24B 

25,25B 

26,26B 

27,276 

28,28B 

14.7 

750 


29,29B 

30,306 

31 , 31 B 

32 

33 

34 


0 

460 . 


36 B 

376 

38B 

39 B 

40B 

41 B 

42B 

14.7 

830 

1 1 . 250°R 

H 2 inlet v 

jith 350 

Btu/lb extractec 

j between 36 and 

39 




43 

44 

46 

46 

-- 

— 

““ 

14.7 

750 

in. 70,00c 

rpm and 1 

750°R intra-turbine temperature 


52 

51 

-- 

-- 

-- 

— 

50 

New gearbox (reduced losses) 


55 

54 

-- 

-- 

— 

— 

53 

Old gearbox (increased losses) 

IV. Minor 

change in 

turbine 

nozzle area 







56B 

-- 

— 

576 

58B 

59 

60 

0 

650 


61 B 

— 

-- 

62B 

63B 

64 

65 

14.7 

650 

V, Check 

cases afte 

r control PDR 



66B 





-- 

-- 

— 

67 

0 

780 


68b 

-- 

-- 

— 

~ 

-- 

69 

14.7 

780 

VI. 519°R 

H 2 inlet i 

after control PDR (full 

recuperator bypass) 




70FB 

-- 

— 


-- 

-- 

71FB 

0 

780 


72FB 

— 

-- 


— 

— 

73FB 

14.7 

780 




Computer Case 1 


* CONOITION * 

DMATCH 

AMBIENT 

PRESSURE 

.00 PSIA. 



07 OEC 

72 

I3t 

43141 

HYDRAULIC POWER 
HYDRAULIC PUMP 
TOTAL GEAR BOX 

. .00 
30.00 
30.00 

gear 

lube 

BOX LOSS 
PUMP 

24*00 

4.00 

FIRST ST*GF POWER 

second stage 

TOTAL TURBINE 

28.26 

29.74 

56.00 

SPC 

O/F 

PT OUT 

3.625 

.486 

.282 

AMW 

3-00 


TURPINE INFORMATION 


FLOW 


1.613 

PRESSURE 

52.66 

1 * 4B 

EFFICIENCY 1ST 

.417 

A 1 ’ 

*1517 

A3 

• 5538 

SPECIFIC 

heat ratio 

1*364 

TEMPERATURE 

1931.0 

1385.1 

EFFICIENCY 2ND 

.378 

A2 

* 2335 

A4 

.6096 

PRESSURE 

RATIO 

35.69 

ENTHALPY 

.0 

.0 

EFFICIENCY total 

*460 

HP 

58.00 

N 

63000 


CONTROL VALVES 



PREHEATER BYPASS RECUPERATOR BYPASS 

OXYGEN TRIM 

oxygen flow 

HYDROGEN flow 

TEMPERATURE 

1219.32 

706.39 

1060,93 


1060.93 


1060.93 

PRESSURE in 


573.71 

574.12 

897.88 


347.20 


573.43 

PRESSURE OUT 


573.71 

574.12 

347*21 



56.88 


56.70 

EFFECTIVE AREA 

i 

.00000 

.00000 

•00064 



.00166 


.00829 

FLOW 


1,081 

.000 

.593 



.593 


1.220 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

1 COLO SIDE 

1 ,220 

574.99 574.97 

55.00 160.26 

-45,5 

379.8 

.090 

1.000 

1.000 

518.64 BTU/MJN 

HOT SIDE 

.138 

573.73 573.73 

1219.32 70.73 

4185*2 

21.1 

• 98 6 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

3 COLO SlOE 

1.220 

574.98 574.86 

160.26 409,60 

379.8 

1336.3 

.450 

1.000 

1.000 

11*9.05 BTU/MIN 

HOT SIDE 

1,220 

574,65 574.34 

7ia.80 432,64 

2427.9 

1424.2 

.509 

1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

5 COLO SIDE 

1,220 

574.84 574,69 

409,80 714.94 

1336,3 

2U2R.4 

.950 

1.000 

1.000 

1329.46 0TU/MIN 

HOT SIDE 

57.000 

200.00 199.98 

731.13 690.69 

.0 

.0 

.126 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT THANS, 

6 COLO SIDE 

1.220 

574.32 574,16 

432.64 706.39 

1424*2 

2398.4 

.679 

1*000 

1.000 

1188.12 BTU/MIN 

HOT SIDE 

28.500 

200. 00 199.99 

743,92 659.99 

.0 

.0 

.270 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

-IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

factor 

MEAT TRANS. 

8 COLD SIDE 

1,220 

573.83 573.77 

706.39 1219.32 

2398.4 

4185.2 

.756 

1.000 

1.000 

2179.22 BTU/MIN 

. HOT SIDE 

1.813 

1,28 .63 

1385.06 811.93 

*0 

.0 

.844 

1.000 

1.000 

2 Pass count 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

factor 

HEAT TRANS. 

9 COLO SICE 

1.220 

573.70 573.46 

1089.01 1060.9J 

3731*3 

3633.7 

.036 

1.000 

1.000 

-119,05 BTU/MIN 

HOT SIDE 

.593 

900.00 899.97 

300.00 1060.93 

35.4 

235.8 

.984 

1.000 

1.000 

1 PASS PARALL 



Computer Case 1 (Continued) 


STATION 

PRESSURE 

TEMPERATURE 

9H0 ENTHALPY 

station 

pressure ' 

TEMPERATURE 

RNO ENTHALPY 

X 

• 000 

.000 

.000 

.000 

41 

574.323 

432.637 

.243 

1424.23 0 

z 

.000 

.ooo 

.000 

,000 

42 

574.160 

706.369 

• 1 55 

2398. 4J7 

3 

.000 

.000 

.000 

.000 

43 

574,141 

706.369 

.155 

2398, <116 

4 

.000 

.000 

.000 

.000 

44 

574*141 

706,389 

.155 

2398,4 1 6 

5 

900.000 

300.000 

16.648 

35,434 

45 

574.121 

706.389 

• 1 55 

2398. 1116 

6 . 

699.975 

1060.932 

2.597 

235.773 

46 

573.832 

706,309 

.155 

2398. aie 

7 

697.887 

1060.932 

2.591 

235.775 

47 

573.774 

1219.316 

.008 

4185,241 

6 

897.863 

1060.932 

2.591 

235.775 

46 

■ 574.121 

706,36° 

*155 

2398.416 

9 

397.211 

1060.932 

1*011 

236,412 

49 

574.121 

706,389 

.000 

,000 

10 

397.200 

1060.932 

1 . 0 it 

236,412 

50 

573.774 

1219.319 

.080 

4165,250 

u 

56.680 

1060.932 

.166 

236,758 

51 

573.740 

1219.319 

.088 

4185.249 

12 

200*000 

743.915 

.ooo 

.000 

52 

573.713 

1219.319 

.088 

4185.249 

13 

199.99a 

659.990 

.000 

,000 

53 

573.705 

.noo 

• 000 

.000 

14 - 

199.99a 

659,990 

• .000 

.ooo 

54 

573.728 

1089.007 

.101 

3731.269 

IS 

199,99a 

659.990 

.ooo 

.00 U 

55 

573,729 

1219,319 

.086 

4185,249 

16 

200.000 

731,133 

• ooo 

.000 

56 

573.728 

70.730 

2.964 

21.094 

17 - 

200.000 

731.133 

.ooo 

.000 

57 

573,690 

1089,007 

.101 

3731 .268 

16 

200.000 

731.133 

.000 

.000 

50 

573.45/ 

1060.932 

.104 

3633.653 

19 

199.982 

690,694 

.000 

,000 

59 

573,420 

1060.932 

.104 

3633.652 

20 

.000 

.000 

.000 

.000 

60 

56,735 

1060.93? 

.010 

3621,481 

21 

.000 

.000 

.000 

.000 

61 

52,678 

1931.035 

• 005 

6700.618 

22 

.000 

.000 

.000 

.000 

62 

52,664 

1931,035 

.ooo 

.000 

23 

- - .000 

,000 

• ooo 

• ooo 

63 

i 1-706 

1665.002 

.000 

.000 

2a 

.000 

.000 

.000 

.000 

64 

1.475 

1385,056 

• 000 

.000 

25 

.000 

.000 

.000 

.ooo 

65 

1.276 

1385.056 

.000 

.000 

26 . 

575.000 

55.000 

3-984 

-45.499 

66 

,629 

Bll.935 

.000 

.000 

27 

574.960 

55.000 

3.984 

-45.500 

67 

,2P2 

.000 

• ooo 

.000 

2d 

57a. 970 

160.255 

.683 

379,752 

68 

.000 

.000 

.000 

.000 

29 

57a. 966 

160.255 

.683 

379,752 

69 

♦ ooo 

.000 

• ooo 

.000 

30 

57a. 966 

160.255 

.683 

379,752 

70 

.000 

550,000 

.000 

,000 

31 

57a. 961 

160.255 

.663 

379,752 

71 

,000 

690.694 

.000 

.000 

32 

574.663 

409,797 

.256 

1338,302 

72 

.000 

691.758 

.000 

.000 

33 

579.851 

409.797 

. 256 

1338.302 

73 

• ooo 

.000 

.000 

,oon 

3a 

574*851 

409.797 

.256 

1336.302 

74 

.000 

,000 

.000 

,000 

35 

574.639 

409.797 

,256 

1336,302 

75 

• ooo 

,000 

.000 

.000 

3b 

574.688 

714.936 

.153 

2428.301 

76 

• ooo 

,ooo 

.000 

.000 

37 

574.668 

714.797 

• 153 

2427.091 

77 

*000 

.ooo 

,ooo 

,000 

3fl 

574.668 

■ 714,797 

.153 

2427.091 

70 

.000 

*000 

.000 

.000 

39 

574.649 

714.797 

.153 

2427.091 

79 

,000 

,000 

.000 

.000 

ao 

574.335 

432.637 

.243 

1424.231 

80 

,000 

.000 

.000 

1.000 



Computer Case IB 


* CONDITION * DMATCM 


AM0T£kj T ppessURT 


.00 PSIA. 


07 DEC 72 


I3i03tsa 


HYDRAULIC POWER 


.oo gear box loss 2 <j,oo 

FIRST STAGE POWER 

28. 

38 

SPC 

3.903 AMW 3.37 

HYDRAULIC PUMP 

30 

,00 LueE PUMP 

a. 00 

SECOND STAGE 


29. 

62 

O/F 

♦ 670 

TOTAL GEAR BOX 

30 

.00 


total turbine 


58. 

00 

PT OUT 

.336 




TURBINE 

INFORMATION 







FLOW 


1.952 PRESSURE 

53*70 1 

.63 EFFICIENCY 

1ST 


.435 

A 1 

.1517 A 3 .5538 

SPECIFIC HEAT RATIO 

1.358 Temperature i 9ao . 7 1377.2 efficiency 

2ND 


.403 

A2 

.2335 A4 .6096 

PRE55URE RATIO 


32.98 ENTHALPY 

.0 

.0 efficiency 

total 


.4aa 

HP 

50.0 0 N 63000 




CONTROL VALVES 








PREHEATER bypass recuperator bypass 

oxygen trim 

OXYGEN 

FLOW 

hYDROGEN FLOW 

temperature 


675.09 

707.28 

750.00 



750 

.00 


750.00 - . 

PRESSURE IN 


574.15 

574.20 

897.39 



479 

.19 


573.95 

PRESSURE OUT 


574.14 

574.20 

479.20 



56 

.81 


56,60 

EFFECTIVE AREA 

1 

.00000 

.48615 

.0007^ 



.00133 


,00667 

FLOw 


1.021 

.876 

* 783 



« 

783 


1.168 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF , 


scale 

FACTOR 

HEAT TRANS. . 

1 cold SIDE 

1.166 

574.99 574.98 

55.00 139.64 


311.6 

.103 


1.000 

1.000 

417.25 BTU/MIN 

HOT SIOE 

• 1 47 

574.16 574.15 

875.09 73.40 

2987*5 

36.6 

.978 


1.000 

1.000 

a PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

HEAT TRANS. 

3 COLD SIDE 

1.168 

574. 9T 574.86 

139.64 397.25 

311.6 

1290.6 

.447 


1.000 

1.000 

1143.87 BTU/MIN 

HOT SIDE 

1.166 

579.69 574.40 

715.43 422.13 

2430.1 

1384.9 

.509 


1.000 

1.000 

6 pass parall 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRANS. 

5 COLO SIDE 

1.166 

574.86 574.72 

397.25 715.43 

1 29 0 * 6 

2430.1 

.953 


1.000 

1.000 

1331.40 BTU/MIN 

HOT SIDE 

57.000 

200.00 199.98 

731.17 690.72 

• 0 

*0 

.121 


1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

factor 

HEAT TRANS, 

ft COLO SIDE 

1.166 

574.39 574.24 

422.13 707.28 

1304.9 

2401.5 

.886 


1.000 

1.000 

1187.95 BtU/MIN 

HOT SIDE 

28.500 

200.00 199.99 

743.83 660.00 

.0 

.0 

.261 


1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

fcFF ■ 


SCALE 

FACTOR 

HEAT TRANS. 

e COLO SIDE 

.293 

574.19 574.19 

707.26 1377.09 

2401.5 

4741.3 

**** 


1.000 

1.000 

684.91 BTU/MIN 

HOT SIDE 

1.952 

1.44 .75 

1377.20 12)0.51 

♦ 0 

.0 

.249 


1 .000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRANS. 

9 COLD SIOE 

1.168 

574.13 573.97 

774.15 750.00 

2635-9 

2551.2 

.051 


1.000 

1.000 

-96.08 BTU/MIN 

HOT SIDE 

.783 

900.00 699.97 

300.00 750,00 

35.4 

160.9 

.949 


1.000 

1 .OO0 

1 pass parall 



Computer Case IB (Continued) 


STATION PRESSURE TEMPeRA t URE phh enthalpy station PRESSURE temperature rho ENTHALPY 


i 

• 000 

♦ ooo 

,000 

.ono 

41 

574.394 

422.129 

.299 

1360,855 

2 

• 000 

,000 

.000 

.000 

42 

579.29b 

707.282 

.155 

2001.500 

3 

• 000 

.000 

♦ 000 

.000 

43 

570.227 

707.282 

.155 

2«01.5o7 

a 

• 000 

.000 

• 000 

.000 

44 

574.227 

707.262 

.155 

2001 ,5«7 

5 

900.000 

300.000 

16.600 

35.434 

45 

570.209 

707,282 

.155 

2401.547 

6 

699.969 

750.000 

3.673 

160.671 

46 

.570.192 

707.262 

. 1 5 5 

2401.547 

7 

097.395 

750.000 

3.663 

160.881 

47 

570.106 

1377,093 

• OPO 

4741,268 

6 

697.339 

750.000 

3.663 

160.881 

48 

574.199 

7 0 7 • 282 

.155 

2401 .547 

9 

479.197 

750.000 

1.955 

162,402 

49 

574.166 

. 707.262 

.000 

.000 

10 

479,187 

750.000 

1.955 

162.402 

50 

570.106 

875.091 

.124 

2987.545 

11 

58.005 

750.000 

.200 

163.979 

51 

570.160 

075.091 

.124 

2967,545 

12 

200.000 

743.826 

• 000 

.000 

52 

570.107 

375.091 

.124 

2987.544 

13 

199,994 

660.000 

.000 

.000 

53 

570.162 

.000 

.000 

.000 

i. 

199. 994 

660.000 

• 000 

,000 

54 

570.155 

774,147 

• 139 

263S.069 

15 

199.994 

660.000 

• O0Q 

• ooo 

55 

574,155 

675.091 

.124 

2967.545 

16 

200.000 

731.166 

• OOO 

• ooo 

56 

570.155 

73.396 

2.745 

36.573 

17 

200.000 

731.166 

• OOO 

.000 

57 

574.135 

774,147 

.139 

2635,«60 

IS 

200.000 

731.166 

.000 

• ooo 

58 

573.972 

750. ooo 

.144 

2551,245 

19 

199.982 

690.720 

.000 

.000 

59 

573,953 

750.000 

.144 

2551.245 

20 

.000 

.000 

• 000 

• ooo 

60 

56.602 

750.000 

.015 

2540.288 

21 

*000 

.000 

.000 

♦ ooo 

61 

53.714 

1940,682 

.005 

6735.632 

22 

• OOO 

.000 

• ooo 

.000 

62 

53.700 

1940.682 

.OOO 

.000 

23 

.000 

.000 

.000 

.000 

63 

12.004 

1665.000 

.000 

.000 

24 . .. 

. . ,000 

.000 

.000 

.000 

64 

1.626 

1377.196 

.000 

♦ OOO 

25 

• 000 

.000 

.000 

.000 

65 

1.443 

1377.196 

.000 

• ooo 

26 

575.000 

55.000 

3.984 

-45.499 

66 

.754 

1210.515 

.000 

.000 

27 

574.969 

55.000 

3.984 

-45.500 

67 

.338 

.000 

.000 

.000 

26 

574.975 

139.637 

.807 

311.603 

68 

.OOU 

.000 

.000 

♦ ooo 

29 

574.972 

139.637 

.607 

311.603 

69 

.000 

.000 

.000 

♦ ooo 

30 

574,972 

139.637 

.807 

311,603 

70 

.000 

550.000 

♦ OOO 

♦ OOO 

31 

574.966 

139.637 

• 807 

311 .603 

71 

.000 

690*720 

.000 

.000 

32 

574.883 

397. 2U9 

.264 

1290.573 

72 

.ooo 

691,784 

.000 

.000 

33 

574.873 

397.209 

.264 

1290.572 

73 

.000 

.ooo 

♦ ooo 

,000 

34 

574.873 

397.209 

.264 

1290.572 

74 

- 0 OQ 

• ooo 

.000 

.000 

35 

574,662 

397.209 

.264 

1290.572 

75 

.000 

.coo 

• ooo 

,00 0 

36 

574,724 

715.027 

♦ 1 53 

2430.102 

76 

.000 

♦ OOO 

.000 

,000 

37 

574,706 

715.026 

• 1 53 

2430.096 

77 

■ ooo 

• ooo 

.000 

.000 

38 

574.706 

715.026 

• 153 

2430-098 

78 

♦ ooo 

.000 

.000 

.000 

39 

574.688 

715.026 

.153 

2430.098 

79 

♦ ooo 

♦ 000 

.000 

.000 

40 

574.4Q5 

022.129 

,249 

1384.655 

*0 

.000 

.ooo 

.000 

1.000 


23 



B-8 


♦ CONDITION * 

OMATCH 

AMBIENT pressure 

.00 PSIA. 




07 DEC 

72 l3t 44 1 05 

HYDRAULIC POWER 

5 

.00 DEAR box loss 

24.00 

FIRST STAGE POWER 30, 

83 SPC 

3.451 A MW 3.15 

HYDRAULIC PUMP 

30 

.29 LUBE PUMP 

4.00 

SECOND STAGE 

32. 

46 0 /F 

.561 

TOTAL GEAR SOX 

35 

.29 


TOTAL TURBINE 

63. 

29 PT OUT 

.305 




TURBINE INFORMATION 





FLOW 


2.030 PRESSURE 

57.65 W 

60 efficiency 

1ST 

.425 A i 

.1517 A3 .5538 

specific heat ratio 

1.361 TEMPERATURE 

1935.9 1379 

.8 EFFICIENCY 

2N0 

.386 A 2 

.2335 M .6096 

PRESSURE RATIO 


35.98 ENTHALPY 

• 0 

.0 efficiency 

total 

.468 HP 

63.29 N 63000 




CONTROL VALVES 






PREHEATER BYPASS RECUPERATOR BYPASS 

OXYGEN TRIM 

OXYGEN 

FLOW HYDROGEN FLOW 

temperature 

1228.02 

704,88 

934.39 


934 

.39 

934.39 

PRESSURE IN 


573.52 

573.98 

897.18 


400 

.56 

573.18 

PRESSURE OUT 


573.51 

573. 9B 

400.57 


62 

.76 

62.57 

EFFECTIVE AREA 


.90909 

.oooon 

,00074 


.00166 

,00830 - 

FLOW 


.960 

.000 

.729 


• 

729 

1 .300 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP CUT 

IN H 

OUT 

EFF. 

SCALE FACTOR 

HFAT TRANS, 

1 COLO SIDE 

1.300 

574.99 574.95 

55.00 274.67 

-45.5 

606.3 

.187 

1.000 1.000 

1107.53 BTU/MIN 

HOT SIDE 

.321 

573.48 573.48 

1228.02 146.73 

4215.9 

341.6 

.920 

1.000 1.000 

a PASS COUNT 

NX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE FACTOR 

HEAT TRANS. 

3 COLO SlOE 

1.300 

574.93 574.79 

274.67 436.43 

806.3 

1439.4 

,465 

1.000 1.000 

821.94 BTU/MIN 

MOT SIDE 

1.300 

574.56 574.22 

622.71 447.53 

2105,2 

1479.6 

.503 

1.000 1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE FACTOR 

HEAT TRANS. 

5 COLO SIDE 

1.300 

574,77 574.60 

436.43 622.74 

1438.4 

2105.3 

.913 

1.000 1.000 

867.10 BTU/MIN 

HOT SIDE 

57.000 

200.00 199.90 

640.42 611.76 

.0 

.0 

.140 

1.000 1.000 

0 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE FACTOR 

HEAT TRANS. 

6 COLO SIDE 

1.300 

574.21 574.02 

447*53 704.88 

1479.6 

2393,1 

.868 

1.000 1.000 

1187.76 BTU/MIN 

HOT SIDE 

28.500 

200.00 199.99 

744.01 660.00 

.0 

.0 

,283 

1.000 1.000 

a PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE FACTOR 

HEAT TRANS. 

8 COLO SIDE 

1.300 

S73.65 573.58 

704.88 1228.0? 

2393.1 

4215.9 

.775 

1.000 1.000 

2370.14 BTU/MIN 

hOT SIDE 

2.030 

1.38 .68 

1379.75 623.27 

.0 

.0 

• 825 

1.000 1.000 

2 PASS COUNT 

HX NO. 

flow 

IN PRESSUPE OUT ' 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE FACTOP 

MEAT TRANS, 

9 COLO SIDE 

1.300 

573.45 573.21 

961.81 934, 3^ 

3289.0 

3193.7 

.041 

1.000 1.000 

-123.94 BTU/MIN 

HOT SIDE 

.729 

900.00 899.97 

300.00 934,39 

35.4 

205.2 

.959 

1.000 1.000 

1 PASS PARALL 



Computer Case 2 (Continued) 


station 

PRESSURE 

TEMPERATURE 

rho enthalpy 

STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

1 

• 0 0 0 

.000 

.000 

.060 

41 

574.206 

447,531 

♦ 235 

1479.647 

2 

.000 

.000 

.000 

.000 

42 

574.019 

704.879 

.155 

2393.121 

3 

.000 

.000 

,000 

,000 

43 

573.997 

704.879 

.155 

2393.121 

a 

.000 

.000 

.000 

.000 

44 

573.997 

704.879 

.155 

2393.121 

5 

900.000 

300.000 

16.608 

35.434 

45 

573.975 

704.679 

.155 

2393.120 

6 

699.966 

930,392 

2.950 

205.209 

46 

573-647 

. 704.879 

.155 

2393.114 

7 

897. IBS 

934.392 

2.941 

205.215 

47 

573.562 

1228.026 

.087 

4215.929 

8 

597.179 

934.392 

2.941 

205 . 21b 

48 

573.975 

704.879 

• 1 55 

2393.120 

„9 

U00 . S73 

934.392 

1.322 

206.187 

49 

573.975 

704.979 

.000 

.000 

10 

400.560 

934.392 

1.322 

206.107 

50 

573.582 

1228.025 

.087 

4215.925 

n 

62.757 

930.392 

.208 

206,876 

51 

575.543 

1228.025 

.087 

4215.925 

12 

200.000 

704.010 

.000 

.000 

52 

573.521 

1228.025 

.087 

4215.924 

13 

199,994 

660.002 

.000 

.000 

53 

573.513 

.000 

.000 

.000 

14 

199,994 

660.002 

.000 

.000 

54 

573.479 

961.807 

♦ 115 

3289,021 

15 

199.994 

660.002 

.000 

.000 

55 

573.464 

1228,025 

.087 

4215.923 

16 

200.000 

640.017 

.000 

.000 

56 

573.479 

148,728 

.745 

341,604 

17 

200.000 

600.017 

.000 

.000 

57 

573.449 

961.807 

.115 

3289.021 

16 ..... 

200.000 

640.017 

.000 

.000 

58 

573.213 

934.392 

.118 

3193.699 

19 

199.901 

611.761 

.000 

.000 

59 

573.184 

934.392 

. .118 

3193,698 

20 

.000 

.000 

.000 

.000 

60 

62.566 

934.392 

• 013 

3181,967 

2l 

.000 

.000 ■ 

.000 

.000 

61 

57.667 

1935,943 

• 006 

6716.065 

22 . 

.000 

.000 

.000 

.000 

62 

57.652 

1935,943 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

12.818 

1664,999 

.000 

.000 

24 

.000 

.000 

.000 

.000 

64 

1.603 

1379,751 

.000 

.000 

25 

.000 

.000 

.000 

.000 

65 

1.384 

1379.751 

♦ 000 

.000 

26 

575.000 

55.000 

3.984 

- 45.499 

66 

.681 

023.271 

.000 

.000 

27 

570.986 

55.000 

3.984 

- 45.500 

67 

.305 

,000 

.000 

.000 

28 

570.950 

274.673 

.382 

806.277 

68 

.000 

.000 

.000 

.000 

29 

570.942 

270.673 

.382 

806.277 

69 

.000 

.000 

• 000 

.000 

30 

570.042 

274.673 

.382 

806.277 

70 

.000 

550.000 ■ 

,000 

.000 

31 

570 . 9,53 

274.673 

.382 

806.277 

71 

.000 

596.321 

.000 

.ooo 

32 

570.794 

036.432 

.241 

1438,413 

72 

.000 

597.462 

.000 

.000 

33 ..... 

570.780 

036.432 

.241 

1438.413 

73 

.000 

.000 

.000 

.000 

34 

570.780 

036.432 

.241 

1438.413 

74 

.000 

.000 

.000 

.000 

35 

570.766 

436.032 

• 241 

1438.413 

75 

.000 

,000 

.000 

.000 

36 

570 . 60 ? 

622.739 

.175 

2105.281 

76 

. . .000 

♦ 000 . 

. ... .ooo 

.000 

37 

570.582 

622.710 

.175 

2105.177 

77 

.ooo 

• 000 

,000 

• ooo 

36 

570 . 5B2 

622.710 

♦ 175 

2105.177 

78 

.000 

.000 

.000 

.000 

39 

570.563 

622.710 

.175 

210S.176 

79 

.000 

.000 

.000 

.900 

40 

570.220 

007.531 

.235 

1479.647 

80 

.000 

.000 

.000 

1.000 



Computer Case 2B 


♦ CONDITION * 

DMATCH AMBIENT PRESSURE 

*00 PSIA. 




07 

DEC 72 

1 3 i 44 1 13 

HYDRAULIC POWER 

5.00 

gear box loss 

2a. 00 

FIRST SJAGF POWER 

30,90 

SPC 

3.600 

A MW 

3-37 

HYDRAULIC PUMP 

30.28 

LUBE PUMP 

4.00- 

SECOND STAGE 


32.30 

O/F 

.671 



TOTAL GEAR BOX 

35.29 



TOTAL TURBINE 


63.29 

PT OUT - .343 






TURBINE 

INFORMATION 






.5538 

FLOW 

2.119 

PRESSURE 

53,32 1 

.70 efficiency 

1ST 

,436 

A 1 

.1517 

A3 

SPECIFIC HEAT RATIO 1.358 

temperature 

1901.5 1375.2 EFFICIENCY 

2ND 

.401 

A 2 

.2335 

A4 

.6096 

PRESSURE RATIO 

30.27 

enthalpy 

*0 

.0 efficiency 

TOTAL 

,461 

HP 

63.29 

N 

63000. 




CONTPOL VALVES 








PREHEATER BYPASS RECUPERATOR BYPASS 

oxygen trim 

OXYGEN FLOW 


HY&RGGLN FLOW 



TEMPERATURE 

1025,6a 


705,50 

750.00 


750.00 


750.00 



PRESSURE IN 

573,90 


574,03 

896.92 


479,27 


573.61 



PRESSURE OUT 

573,62 


574,03 

479.2* 


63,07 


63,65 



effective AREA 

*13216 


,13949 

.00077 


,00145 


.00725 - 


- • •• 

FLOW 

,093 


.650 

.851 


,051 


1,266 




HX no. 

FLOP 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR ... 

HEAT TRANS, 

1 COLO SIDE 

1.268 

574.99 574.95 

55.00 264.25 

-45. S 

764.5 

.216 

1.000 

1.000 

1027.49 BtU/KJN 

HOT SIDE 

.371 

573.85 573.84 

1025.64 165. S8 

3511-0 

397,0 

.086 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS, 

3 COLO SIDE 

1.268 

574,94 574*01 

264,25 430.32 

764,5 

1415.6 

.464 

1.000 

1.000 

325.82 BTU/MIN 

HOT SIDE 

1.268 

574.59 574.27 

622,33 441.91 

2103.0 

1458.8 

.504 

. 1.000 

1.000 

6 PA9S PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

SEAT TRANS. 

... 5. COLO SIDE . 

1.268 

574.78 574.63 

430.32 622.33 

1415.6 

2103,0 

.916 . 

. 1.000 

1,000 

. 873.06 BTU/MIN .... 

HOT SIDE 

57.000 

200.00 199.90, 

639.94 611.09 

,0 

• 0 

.138 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

6 COL® SlDe 

1.268 

574.25 574.08 ‘ 

441,91 705.50 

1458.6 

2395.3 

.873 

1.000 

1.000 

UB7.94 BTU/MIN 

HOT SIDE 

28.500 

200,00 199.99 

743.98 660.00 

.0 

• 0 

♦ 278 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

EFF. 

scale 

factor 

"heat TRANS. 

6 COLD SIDE 

.618 

573.96 573.94 

705,50 1362.26 

2395,3 

4609,0 

,961 

1.000 

. 1.000 

1418.26 BTU/MIN 

... HOT SIDE 

2.119 

1.49 .77 

1375.24 1057.32 

• 0 

*0 

.475 . 

1.000 

1,000 — 

_ 2 PASS COUNT 

HX NO,' 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

scale 

FACTOR 

HEAT TRANS. 

9 COLD SIDE 

1.268 

573.82 573.63 

774.16 750.00 

2635.9 

2551.2 

,051 

1.000 

1.000 

-107.43 BTU/MIN 

HOT SIDE 

.851 

900.00 899.96 

300.00 750.00 

35*4 

160,9 

.949 

1.000 

1.000 

1 PASS PARALL 



Computer Case 2B (Continued) 


station 

pressure 

TEMP£9aTUR£ 

RpO 1 

enthalpy 

STATION 

PRESSURE ' 

TEMPERATURE 

RH0 1 

enthalpy 

1 

.000 

.000 

.000 

.000 

41 

574.253 

441,912 

.238 

1458.769 

2 

.000 

.000 

.000 

.000 

42 

574,076 

705.497 

.155 

2395. 288 

3 

.000 

.000 

,000 

. 000 . 

43 

574.055 

705.997 

.155 

2395.288 

4 

.000 

,000 

.000 

.000 

44 

574.055 

705.497 

♦ 1 55 

2395.268 

5 

900.000 

300.000 

16-648 

35.434 

45 

574.035 

705,497 

.155 

2395.288 

6 „ . 

999,965 

749,995 

3.673 

160.670 

46 

S73.96Q 

705.497 

.155 

,2395.286 

7 

696,926 

749.995 

3.661 

160,601 

47 

573.941 

1362.259 

.081 

4688,906 

6 

996.020 

749,995 

3.661 

160. 881 

48 

574.029 

705,497 

.155 

2395,287 

9 

.479.265 

749.995 

1.955 

162,401 

49 

573.941 

705.497 

.000 

,000 

10 

479.273 

749,995 

1,955 

162.901 

50 

573,941 

1025.644 

.106 

3510,976 

11 

63.969 

749.995 

.260 

163,955 

51 

573.911 

•1025,644 

.108 

3510.975 

12 

200.000 

783,982 

.000 

.000 

52 

573.896 

1025,644 

.108 

3510.975 

13 

199,994 

660.001 

.000 

.000 

53 

573.623 

,000 

.000 

,000 

14 

199,994 

660.001 

♦ 000 

.000 

54 

573.641 

779.16? 

.139 

2635.912 

15 

199.994 

660.001 

.000 

.000 

55 

573.847 

1025.649 

.108 

3510.974 

16 

200,000 

639,937 

.000 

.000 

56 

573.801 

165.582 

.657 

397.756 

17 

200.000 

639.937 

.000 

,000 

57 

573.816 

774.161 

.139 

2635.912 

■ Ifl 

200,000 

639,937 

.000 

. ,000 

56 . . 

573.631 

749.996 

.144 

2551,223 

19 

199.899 

611.086 

.000 

.000 

59 

573.609 

749*996 

.144 

2551.222 

20 

.000 

.000 

.000 

.000 

60 

63.646 

749,996 

» 0 J 6 

2540.381 

21 

.000 

.000 .. 

.000 

.000 

61 

58.334 

- 1941.545 

,006 

6736.894 

22 

.000 

.000 

.000 

.000 

62 

58.319 

1941.545 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

13,010 

1665,000 

,000 

.000 

24 

.000 

.000 

. ... ,000 

. - .000 

64 

1-702 

. 1375.243 

.000 

.000 

25 

.000 

.000 

.000 

.000 

65 

1.493 

1375,243 

.000 

.000 

26 

575*000 

55.000 

3.904 

-95,999 

66 

.765 

1057.315 

.000 

.000 

27 

.574.907 

55.000 

-3.984 

-95.500 

67 - 

. .343 

.000- 

... - .000 

.000 

26 

574.954 

260,253 

.398 

769.528 

68 

.000 

.000 

.000 

.000 

29 

574.946 

260. 2S3 

.398 

769.526 

69 

.000 

,000 

.000 

,000 

30 - 

574.946 

264.253 

.398 

769.528 

70 - 

- .000 

550.000 

.000 

... ,000 

31 

574. 93B 

260.253 

.396 

764.528 

71 

.000 

595,814 

.000 

.000 

32 

574.808 

030.323 

.244 

1915.565 

72 

.000 

596.975 

.000 

.000 

33 

574.795 

030-323 

-244 

1915.565 

73 

.000 

.000 

.000 

- .. .000 

34 

574,795 

030.323 

,244 

1915.565 

74 

.000 

.000 

.000 

.000 

35 

574.762 

030.323 

.244 

1415.565 

75 

.000 

.000 

.000 

,000 

36 ... . .... 

- 574.627 

622.330 

.175 

2103.896 

76 

.000 

. . .000 

.000 

,000 

37 

574,608 

622.327 

.175 

2103.836 

77 

.000 

.000 

.000 

.000 

36 

574.6Q8 

622-327 

.175 

2103.838 

76 

.000 

.000 

.000 

.000 

39. ... . 

.. 574.590 

. 622.327 

.175 

2103.837 

79 

.000 

.000 

,000 

,000 

40 

574.267 

001.912 

.238 

1458.769 

90 

.000 

.000 

.000 

1.000 



Computer Case 3 


* CONDITION ♦ 

MO flVp 

AM3TENT PRESSURE .00 PSIA. 





19 DEC 

72 1 <1 1 56(42 

HYPP4ULIC POKE? 

10 

.00 GEAR BOX LOSS 24 . 00 

FIRST STAGE POWER 37. 

41 

SPC 

3.267 AMW 3.22 

HYDRAULIC PUMP 

30 

• 57 U fPF; PUHO 

4.00 

SECOND stage 

35. 

16 

<VF 

.596 

TOTAL GEAR BOX 

40 

.57 


total TURBINE 

66. 

57 

PT OUT 

.330 




TURBINE 

INFORMATION 






PLOW 


2.223 PRFSSUPE 

6?. 49 1 

.73 EFFICIENCY 

1ST 

.430 

A 1 

.1517 *3 -5538 

SPECIFIC HEAT “ATto 

1.360 TEMPERATURE 1936.6 1377.1 EFFICIENCY 

2ND 

• 390 

*2 

.2335 ‘^6 

pressure RATIO 


36.15 ENTHALPY 

.0 

.0 FF r !ClFN0Y 

total 

.472 

HP 

68.57 N 63000 




CONTROL VALVES 







PRFHEaTfp BYPASS RECUPERATOR pVPASS 

OXYGFN T a I 


oxygen 

FLOW 

HYDROGEN flow 

TEMPERATURE 

1232. Ofl 

709.15 

675.50 


675 

.50 


675. SO 

pressure IN 


573.27 

573.78 

e*?6*s* 


463 

.60 


572.65 

PRESSURE OUT 


573.16 

573.78 

4*3*6? 


<58 

.26 


66.04 

EFFECTIVE ARF A 


.24247 

.00000 

. 00062 


.00152 


• (10061 

FLOW 


.9(16 

.000 

.630 


• 

630 


1.392 

NX NO. 

FLO h 

IN PRESSURE out 

IN TEMP OUT 

IN H 

OUT 

eff. 

scale 

factor 

HEAT TRANS. 

1 cold side 

1.392 

574.98 574.94 

58.00 329.93 

-45.5 

1" 26.0 

• 234 

1*000 

1.000 

1494.70 BTU/MIN 

HOT SIDE 

.am 

573.17 573.16 

1232.04 203.08 

4230.1 

530.9 

.874 

1.000 

l.OOQ 

4 PASS COUNT 

MX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

3 cold side 

1.392 

574.91 S74.74 

329.93 459.96 

1026.0 

1525.5 

.471 

1.000 

1.000 

692.75 BTU/MIN 

HOT SIDE 

1.39? 

574.47 574.07 

606.17 467.95 

2047.2 

1*54.9 

.500 

1.000 

1.000 

6 PASS PARALl 

HX no. 

FLOW 

IN PRFSSU°E OUT 

IN TFMP put 

T St H 

OUT 

EFF. 

scale 

factor 

HEAT TRANS. 

5 COLO SIDE 

1.392 

574.70 574.51. 

459,96 606.13 

1525*5 

20q7.t 

.696 

1*000 

1.000 

726.10 BTU/MIN 

HOT SIDE 

57.000 

200.00 1R9.S5 

623.18 598,7° 

.0 

• 0 

.149 

i.ooo 

i.ooo 

a PASS COUNT 

WX NO, 

FLOW 

IN PRESSURE OUT 

IN TFMP OUT 

TN H 

OUT 

eff. 

scale 

FACTOR 

NFAT TRAnS. 

6 COLO SIDE 

1 .392 

574.05 573.84 

467.95 709.15 

1554*9 

2406.1 

.856 

1.000 

i.ooo 

1167.98 PTU/MIN 

HOT SIDE 

28.500 

200.00 199,99 

749.89 666.08 

.0 

.0 

.297 

1.000 

1.000 

4 PASS COUNT 

MX NO. 

FLO*.' 

IN epp-csupp OUT 

IN TEMP OUT 

TN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

8 COLO SIDE 

1 .392 

573.41 573.33 

709.15 1232.03 

2406*1 

4230.0 

.763 

1*000 

1.000 

2536,65 8TU/MIN 

HOT SIDE 

2.223 

1.49 .74 

1377,07 633.23 

.0 

.0 

.614 

1 - ooo 

1.000 

? PASS COUNT 

HX NO. 

FLOW 

IN PHESSUPE OUT 

IN temp OUT 

TN H 

OUT 

EFF. 

SCALE 

factor 

heat tpans. 

9 COLO SIDE 

1.392 

573.13 572.88 

902.16 875.50 

3001.6 

2966.9 

, na4 

1.000 

1.000 

-129.09 BTU/MIN 

HOT SIDE 

.830 

900.00 099.96 

iOO.OO 675,50 

35. « 

191.0 

.P56 

1.000 

1.000 

1 PASS PARALL 



Computer Case 3 (Continued) 


STATION PRESSURE TEH p E p A T URE RKtl ENTHALPY STaTJCN °RESSU s E TEHPEPATUPE «H0 ENT*ai_ p Y 


1 

• 000 

.0 0 0 

.000 

.000 

41 

57U.C52 

467.9a? 

.204 

1554,077 

2 

• 000 

.000 

.000 

.000 

42 

573.635 

709.14? 

* 154 

2400.08) 

3 

.000 

.000 

.000 

.000 

43 

573.810 

709.140 

.154 

2400.000 

4 

.000 

.000 

.000 

.000 

44 

573.810 

709.140 

• 1 54 

2400,000 

5 

900.000 

300.000 

16.64* 

35.434 

45 

573-765 

709,140 

.154 

2400.000 

6 

399.963 

575.498 

3.114 

190.904 

46 

S73.405 

70°. 140 

.154 

2408.072 

7 

996.583 

876.498 

3.10? 

190.99? 

47 

573.332 

1232,029 

.007 

4230.030 

8 

396.576 

875.498 

3.10? 

190.992 

4 6 

573.785 

709,140 

.154 

2400.000 

9 

403.619 

675.498 

t.662 

191.996 

49 

573.785 

709, 14" 

.000 

.000 

10 

483.605 

875.498 

1.60? 

191 .996 

90 

573.331 

1232.036 

.0*7 

4230*055 

11 

6*. 260 

675.498 

.239 

192-954 

51 

573.287- 

1232.036 

.007 

4230.054 

12 

200.000 

749.688 

.000 

.000 

52 

573.266 

1232.036 

.007 

4230.054 

13 

199.994 

666.047 

.000 

.000 

53 

573.158 

.000 

.000 

.000 

14 

199.994 

666.097 

.000 

.000 

54 

573.162 

902.1.62 

.121 

3061.641 

15 

199.994 

666.047 

.000 

.000 

55 

S73. 171 

1232,036 

.007 

4?30 , 051 

16 

200.000 

6 ? 3 . 131 

.000 

.000 

56 

573-162 

203.076 

.521 

530.053 

17 

200.000 

6?3.m 

.000 

.000 

57 

573.130 

902.162 

.121 

3001.640 

18 

200.000 

623.1*1 

-00 n 

.000 

59 

572.880 

075.490 

.124 

2988,930 

19 

199.65? 

598,783 

.000 

-ooo 

59 

572.8(10 

075.490 

.124 

29B0 .929 

20 

.000 

.000 

.000 

.000 

60 

68. 036 

075.490 

*015 

. 2977*460 

21 

.000 

.ono 

.000 

, ono 

61 

62.509 

1930,506 

.006 

6728.114 

22. 

.000 

.000 

• ooo 

.000 

62 

62.4QJ 

1930,586 

.000 

.000 

23 

.000 

.000 

.non 

,000 

63 

13.602 

166^,000 

.000 

.000 

24 

.000 

.000 

.000 

.ooo 

64 

1.729 

1377,066 

.000 

.noo 

25 

.000 

.000 

.000 

.000 

65 

1.492 

1377.066 

.000 

.000 

26 

575.000 

55,000 

3.964 

-45.499 

66 

.737 

033.226 

.000 

.000 

27 

574.964 

55.000 

3.984 

-45.500 

67 

.330 

.000 

.000 

.000 

28 

574.936 

329.932 

.316 

1027.991 

66 

.000 

,noo 

,000 

*000 

29 

574.923 

329.932 

.310 

1027.991 

69 

*000 

.000 

.000 

,000 

30 

574.923 

329.932 

* 3 1 * 

1027.991 

70 

.000 

550.000 

.000 

.000 

31 

574.9H 

329,932 

.318 

1027.991 

71 

.000 

579,270 

.000 

.000 

32 

574.736 

459.957 

.229 

1525.522 

7? 

.000 

580.106 

.ono 

• ooo 

33 

574.716 

459.957 

.229 

1525.522 

73 

.000 

,000 

.ono 

.000 

34 

574.719 

459,957 

.22° 

1525.522 

74 

.000 

.000 

.000 

.000 

35 

574.701 

459.957 

♦ 229 

1525.522 

75 

♦ ooo 

.noo 

.000 

.000 

36 

574.513 

606.120 

.179 

2047*064 

76 

, 000 ' 

.000 

.000 

.000 

37 

574.49? 

606.174 

.179 

2047.227 

77 

.000 

,noo 

.000 

,000 

38 

574.492 

606.174 

.179 

2047.227 

76 

.000 

.000 

.000 

,000 

39 

574.47ft 

606.174 

.179 

2047.226 

79 

.000 

.000 

*000 

.000 

40 

574.069 

467.945 

.224 

1554.877 

00 

.000 

.000 

.000 

1*000 



<7i-a 


Computer Case 3B 


* CONDITION * 

n ypaps 

ambient ppersur 

F .00 P S I A . 





19 DEC 

72 Hl57l29 

HYDRAULIC POWER 

10 

-00 GEAR snx J_ns^ 24-no 

FIRST STAG* POWER 33- 

47 

SPC 

3.3SS AMW 3-37 

hydraulic pump 

30 

. *57 LU*E PUMP 

4,00 

SECOND ST ADf 

35- 

10 

CVF 

.671 

TOTAL GEAR BOX 

40 

-57 


TOTAL TUP^TNF 

6P - 

57 

p T OUT 

.359 




TURBINE 

INFORMATION 






PLOW 


2.289 PRPSSUPE - 

62.99 1 

-60 PFPICIENCY 

1ST 

* 437 

Al 

.1517 A3 -5538 

SPECIFIC HEAT RATIO 

1.358 TEMPERATURE 1962. 4 1376.1 EFFICIENCY 

2^0 

-400 

A2 

.2335 A4 -6096 

PRFSSURg fUTTO 


34,9* CNTHAL p Y 

-0 

*0 PFFlCIFNCY 

TOTAL 

.491 

HP 

68.57 N 63000 




CONTROL VALVFS 







PRFHFaTER bypass RECUPERATOR bypass 

OXYGEN T9I 1 

M 

Oxygfn 

FLOW 

HYDROGEN flow 

TEMPERATURE 

10AP.ro 

703-56 

750-00 


750 

-00 


750.00 

PRESSURE' I** 


573.63 

573-84 

8 ( 56-4t 


479 

-33 


573.26 

PRESSURE OUT 


573.66 

5 7 3 * 6 * 

479,35 


66 

.98 


68.79 

EFFECTIVE AREA 


.16152 

.06907 

.00084 


.00157 


.00763 

FLO* 


.083 

-553 

-919 


• 

919 


1.369 

HX NO. 

FLOW 

in pressure out 

IN TFHP DUT 

IN H 

OUT 

eff. 

SCALE 

FACTOR 

HEAT TRANS, 

I COLO SIDE 

1.369 

576,90 576.96 

55,00 314,04 

-45.5 

964.5 

.252 

1.000 

1.000 

1303.21 PTU/HJN 

HOT SIDE 

.987 

5T3.S3 573. S2 

1064,40 211-9? 

3715*2 

560 -2 

-84P: 

1,000 

1.000 

a PASS COUNT 

HX ' NO. 

FLOW 

IN PRESSURE OUT 

I N TPMP HUT 

TN H 

OUT 

EFF. 

scale 

factor 

HEAT TRANS, 

3 COLO SIDE 

1.369 

576.92 576.75 

314-04 450-05 

964-5 

1489.0 

.469 

i.ooo 

1-000 

718.2S BTU/WIN 

HOT SIDE 

1.369 

576.50 576.1? 

903,99 .456,74 

2039.6 

1521.0 

.501 

1-000 

1-000 

6 PASS PARALL 

HX no. 

FLO* 

IN pressure out . 

IN TEMP OUT 

IN H 

OUT 

EFF- 

SCALE 

FACTOR 

HFAT TRANS. 

5 COLO SIDE 

1 .369 

576.72 574.56 

450,05 603,99 

1 4 fl 9 , 0 

2039. ^ 

.896 

1.000 

1.000 

753.98 BTU/MIN 

HOT SIOE 

57.000 

200.00 199.65 

621.69 596-54 

-0 

.0 

-148 

1-000 

1.000 

a PASS COUNT 

HX NO, 

FLOW 

IN PRFSSU°E OUT 

IN TR*P OUT 

TN H 

OUT 

Z C F . . 

SCALE 

FACTO® 

HEAT TRANS. 

* Colo side 

1.369 

576.10 573.09 

456,74 703-56 

1521*0 

2388.5 

.656 

1-000 

1.000 

J107.95 0IU/HIN 

HOT SIDE 

28.500 

200.00 199.99 

744,10 660.00 

-0 

,0 

,295 

1-000 

1-000 

a PASS COUNT 

HX NO. 

FLOW 

IN PRFSSU°E OUT 

IN TEMP CUT 

TN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRAnS. 

s COLO SIDE 

.016 

573.71 573.60 

703-56 t 3 4 2 - 4 4 

? 306.5 

4619.1 

.953 

1-000 

1-000 

1620.99 BTU/MIN 

HOT SIDE 

2.269 

1.57 .60 

1374-08 9°5- 95 

-0 

• 0 

.564 

1-000 

1.000 

2 PASS COUNT 

NX NO . 

FLO'" 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

EFF . 

SCALE 

FACTOR 

HEAT TRAMS « 

? col 15 si n E 

1.369 

573.69 573.20 

774-19 750-00 

2636-0 

2551-2 

.051 

1.000 

1-000 

-116.07 BTU/MIV 

HOT SIDE 

.«19 

900.00 699,96 

300,00 750.00 

35.4 

160.9 

-949 

1 - 0 no 

1.000 

1 PASS P*PALL 



Computer Case 3B (Continued) 


STaTTO* 

PRESSURE 

TFMP E P A TUeE 

PHO i 

ENTHALPY 

STATION 

PpPSPU p E TEMP5KATURP 

WHO £ 

NTHALPy 

1 

-000 

,000 

.000 

.000 

41 

574.100 

458,7fl5 

.229 

1521,047 

2 

.000 

.000 

.000 

.000 

42 

573-892 

703.559 

.156 

2388, (194 

3 

.000 

.000 

.000 

-000 

43 

573.868 

707. 559 

.156 

2388.499 

a 

.000 

.000 

.000 

.000 

44 

573*868 

7 03 . 55*7 

.156 

23e°,«9fl 

5 

900*000 

300.000 

16.648 

35-434 

45 

5 7 3 - 844 

707.559 

* 156 

2388,493 

6 

899.960 

750.002 

3.673 

160,872 

4& 

573.714 

703.559 

.156 

2368.491 

7 

896. 413 

750.002 

3.659 

lt>0-SR5 

47 

573-684 

134?. 0(10 

,0P2 

4619.134 

6 

896.405 

750.002 

3-658 

160.885 

48 

573*840 

703.55° 

-156 

2388.493 

9 

479-346 

750.002 

1.955 

162.402 

49 

573.683 

703.559 

.000 

.000 

10 

479.333 

750.002 

1-955 

162,402 

50 

573.664 

1044. 79* 

.101 

3715.239 

11 

68.994 

750.002 

* 28 1 

163.932 

51 

573.6^7 

1080.396 

-101 

3715.238 

12 

200.000 

74(|.o99 

,000 

-000 

52 

573.631 

1080.396 

.101 

3715. 23e 

13 

199.994 

600.000 

.000 

.000 

53 

573.445 

.000 

.000 

.000 

14 

199.994 

660.000 

• oao 

-000 

54 

573-519 

770. 186 

.139 

2635.992 

15 

199.994 

660.000 

.000 

.000 

55 

573.529 

1080.396 

.101 

3715.235 

16 

200.000 

621.989 

.000 

.000 

56 

573.519 

211. B21 

.500 

560.204 

17 

200.000 

621 .689 

.000 

.000 

57 

573.492 

770.166 

.139 

2635.991 

18 

200.000 

621.889 

.000 

.000 

58 

573.2*1 

750.00? 

.144 

2551.238 

19 

199,845 

596.536 

.000 

.000 

59 

573.255 

750.00? 

.144 

2551,238 

20 

.000 

.000 

.000 

.000 

60 

68.744 

750.002 

.018 

2540,513 

21 

.000 

.000 

♦ 000 

.000 

61 

63*003 

1942.360 

.006 

6742.037 

22 

.000 

.000 

.000 

.000 

62 

62.987 

194?. 36U 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

14.024 

1665.000 

,000 

.000 

24 

.000 

.080 

.000 

.000 

64 

1-804 

1370.081 

.000 

.000 

25 

.000 

.000 

.000 

♦ 000 

65 

1.575 

1370.081 

.000 

.000 

26 

575.000 

55.000 

3.994 

-45.499 

66 

.802 

°9S , 950 

.000 

.000 

27 

574.985 

55.000 

3-984 

-45.500 

67 

.359 

.000 

.000 

.000 

26 

574.940 

310.003 

.334 

964.525 

68 

.000 

.000 

.000 

.000 

29 

574,929 

310.003 

.334 

964,5?5 

69 

.000 

.000 

.000 

.000 

30 

574,939 

310.003 

.334 

964.52b 

70 

.000 

550.000 

.000 

.000 

31 

574,917 

310.003 

-334 

964.525 

71 

.000 

577.922 

.000 

.000 

32 

574.753 

050.050 

-233 

1489.012 

72 

.000 

578.75° 

.000 

.000 

33 

574,736 

050.050 

• 233 

1489.011 

. 73 

♦ 000 

,000 

.000 

.000 

34 

574,736 

050.050 

* 233 

1469.01 1 

74 

,000 

.000 

,000 

.000 

35 

574.730 

050.050 

.233 

1469,011 

75 

.000 

.000 

.000 

.000 

36 

574. 540 

603.998 

.180 

2039.568 

76 

.000 

.000 

.000 

.000 

37 

574.519 

603.989 

.180 

2039.569 

77 

.000 

.000 

.000 

.000 

38 

574.519 

603.939 

.180 

2039.569 

78 

.000 

.000 

.000 

.000 

39 

574.498 

603.989 

. .180 

2039.569 

79 

-000 

.000 

.000 

.000 

40 

574.116 

058.705 

-229 

1521-047 

*0 

.000 

.000 

.000 

1.000 



B- 1 6 


uumputci vaoc -f 


* CONDITION * OMATCH AMBIENT PRESSURE 

*00 PSIA. 




07 

DEC 72 

13 1 44 1 59 

HYDRAULIC POWER 

90.00 

gear box loss 

24.00 

FIRST STAGE POWER 

74.80 

SPC 

2.373 

AMW 

35 

HYDRAULIC PUMR 

55.14 

LUBE PUMP 

4.0(J 

StCONO STAGE 


78.35 

P/P 

.661 



TOTAL GEAR BOX 

125.14 



total turbine 


153.14 

PT OUT .681 






TURBINE 

information 





A3 

.5538 

FLOW 

4.950 

PRESSURE 

136.91 3 

.*55 EFFICIENCY 

1ST 

.442 

A 1 

.1517 

specific heat ratio 

1.358 

temperature 

19<IR. 6 1366,6 EFFICIENCY 

2ND 

.397 

A2 

.2335 

A4 

.6096 

PRESSURE RATIO 

38.57 

enthalpy 

.0 

.0 EFFICIENCY 

TOTAL 

.484 

HP 

153.14 

N 

63000 


„ . _ 



CONTROL 

VALVES 





. _ 


PREHEATER bypass recuperator bypass oxygen trim 

OXYGFN 

FLOW 

HYDROGEN FLOW 

TEMPERATURE 

1187.87 

581.47 

775.48 


775 

.48 


775.51 

pressure in 


567.86 

569.67 

882,97 


465 

.63 


565.56 

PKESSURE OUT 


566.43 

569.87 

465*70 


150 

.14 


149.60 

effective area 


.10715 

,00000 

.00185 


.00351 


.01756 

- FLOW 


1.542 

1 

.000 

1.970 


1. 

970 - 

- . 

2.960 

HX NO. 

FLOW 

IN PKESSURL OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

heat THANS, 

1 COLO side 

2.960 

574.93 574.69 

55.00 381,14 

-45.5 

1228.7 

.268 

1.000 

1.000 

3797.50 BTU/MIN .... 

hot side 

1.438 

566.75 566.60 

1187,87 385.08 

£1074.6 

1243.9 

.709 

1.000 

1.000 

4 pass count 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EPF. 

SCALE 

FACTOR .. 

heat trans. 

3 COLO SIDE 

2.9B0 

574.56 573.76 

381.14 459.99 

1226.7 

1525.6 

.461 

1.000 

1.000 

884.79 BTU/MIN 

hot-side 

2.980 

572,65 571.01 

552.03 469.90 

1657.5 

1562.0 

.461 

1.000 

1.000 

6 PASS PARALL 

HX NO, ■ 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EPF. 

scale 

FACTOR 

HEAT TRANS, 

' 5 COLO SIDE 

2,980 

573.60 572.83 

459.99 552.02 

1525.6 

1857.4 

.667 

1.000 

1.000 

9B8.B7 BTU/HIN 

HOT SIOE 

57,000 

200.00 199.65 

598.05 563.94 

.0 

.0 

.247 

1*000 

1.000 

« PASS COUNT . 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

factor 

HEAT TRANS. 

.. 6 COLO SIDE 

2.980 

570.93 570.07 

469.90 581,47 

1562.0 

1960.6 

.609 

1.000 

1.000 

1187.92 BTU/MIN 

HOT SIDE 

26,500 

200.00 199.93 

653.03 562.65 

.0 

.0 

.494 

wooo 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

. . HEAT TRANS. 

8 COLD SIDE 

2.980 

568.41 568.12 

561.47 1187.67 

1960.6 

4070.6 

.772 

1.000 

1.000 

8301.04 BTU/MIN 

HOT SIDE 

4.950 

3.00 1.52 

1366.64 759.86 

.0 

.0 

.773 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EPF - 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLO SIOE 

2.980 

566.46 565.69 . 

600.48 775.51 

2728.0 

2600.5 

.050 

1.000 

1.000 

-260.77 BTU/MIN 

HOT SIOE 

1.970 

900.00 899.85 

300.00 775.48 

35.4 

166.9 

.950 

1.000 

1.000 

1 pass parall 



Computer Case 4 (Continued) 


STATION 

PRESSURE TEMPERATURE 

RHO EHTHALPV 

STATION 

PRESSURE TEMPERATURE 

R«0 5 

NTHAlPY 

1 

,000 

,000 

.000 

.000 

41 

570.930 

469.098 

.222 

1561.962 

2 

.000 

.000 

.000 

.000 

42 

570.065 

501.473 

.184 

1960.564 

3 

,000 

.000 

.000 

,000 

43 

669.960 

581.473 

.184 

1960.562 


• 000 

.000 

.000 

.000 

wi 

569.968 

581.473 

.104 

1960.502 

5 

900,000 

300.000 

16.648 

35.434 

45 

569.871 

581.473 

.104 

1960,581 

6 

899.852 

775.483 

3.495 

16b, 925 

46 

568.410 

581.473 

.183 

1960,555 

7 

883.009 

775.483 

3.430 

166.980 

47 

. 566.119 

1187.867 

.009 

4074.048 

a 

882.973 

775.483 

3.429 

166.980 

46 

569.871 

581.473 

.184 

1960,581 

9 

465.696 

775.483 

1.612 

168.322 

49 

569.871 

381 ,473 

.000 

• 000 

10 

465.827 

775.483 

1.612 

168.322 

50 

568.119 

1187.875 

. .009 

4074. 87S 

u 

150.139 

775.483 

.585 

169.374 

51 

567*919 

1187.875 

• 089 

4074.870 

12 

200.000 

653.035 

♦ 000 

.000 

52 

567.865 

1187.875 

.009 

4074,868 

13 

199,934 

562.649 

.000 

.000 

53 

566.433 

.000 

.000 

• ooo 

14 

199.934 

562,649 

.000 

• ooo 

54 

566.595 

000.477 

.131 

2727,959 

15 

199,934 

562.649 

.000 

.000 

55 

566.751 

1187.875 

.089 

4074,04? 

16 

200.000 

590,049 

.000 

.ooo 

56 

. 566.595 

365.002 

.269 

1243.864 

17 

200.000 

598.049 

.ooo 

.000 

57 

566.459 

000.477 

.131 

2727.956 

id 

200.000 

590.049 

.000 

,000 

58 

565.687 

775,500 

.136 

2640.455 

19 

199. 8S2 

563.941 

.000 

.000 

59 

565.555 

775.500 

.. ,13b 

2640.452 

20 

• OQO 

.000 

.000 

• 0 o o 

60 

149.605 

775.500 

.037 

2631.387 

21 

,000 

.000 

.000 

• ooo 

61 

136.945 

1949.845 

.013 

6771.330 

22 - 

.000 

.000 

.000 

.000 

62 

136.910 

1949.045 ■ 

— • .000 

.000 

23 

.000 

.000 

.noo 

.000 

63 

29.643 

1665.000 

.000 

.000 

24 

.000 

.000 

.000 

.000 

64 

3,550 

1366.644 

.000 

.000 

2S 

.0 00 - 

.000 

- ,000 

• ooo 

65 

3.004 

1366.644 - 

- .... .000 

.000 

26 

575.000 

55.000 

3.964 

-45.499 

66 

1.522 

759.856 

.000 

.000 

27 

574.928 

55.000 

3.984 

“45,500 

67 

.601 

.000 

.000 

.000 

28 

574.691 

381.139 

.275 

1228.737 

68 

. . .000 

.000. 

,000 

.000 

29 

574.626 

381.139 

' ’ ,275 

1228.737 

69 

.000 

.000 

.000 

.000 

30 

574.626 

381.139 

.275 

1228,737 

70 

.ooo 

550.000 

.000 

.000 

- -31 

574.561 

381.139 

.275 

1226.736 

71 

,000 

551.992 

.000 

.000 

32 

573.760 

459.986 

.228 

1525.623 

72 

.000 

553.204 

.000 

.000 

33 

573.661 

459.908 

.228 

1525.622 

73 

.000 

,000 

.000 

.000 

34 

573.681 

.459.988 

.228, 

1525.622 

74 

- .ooo 

.000 

.000 

.000 

35 

573.603 

459.988 

.228 

1525.621 

75 

.000 

.000 

.000 

.000 

36 

572.832 

552.024 

,192 

1857.434 

76 

.000 

.ooo 

.000 

.000 

37 

572.738 

552.031 

.192 

1857,456 

77 

. .000 : 

.000 . 

.000 

.. .000 

38 

572.738 

552.031 

.192 

1857,456 

78 

.ooo 

,000 

.000 

.000 

39 

572.645 

552.031 

.192 

1857.454 

79 

• ooo 

.000 

.000 

.000 

-40 

571.011 

469.898 

.222 

1561,983 

80 

.000 

. . .000 

- . .000 

1.000 



81-9 


Computer Case 4B 


* CONDITION * DMATCH AMBIENT PRESSURE ,00 PSIA. 


07 DEC 72 




HYDRAULIC POWER 90.00 
HYDRAULIC PUMP 35.14 
TOTAL GEAR BOX 125,14 


PLOW 4.979 
SPECIFIC MEAT RATIO 1.357 
PRESSURE RATIO 35.26 


GEAR BOX LOSS 
LUBE PUMP 


PRESSURE 

TEMPERATURE 

enthalpy 


24.00 FIRST STAGE POWER 74.62 

4.00 SECOND STAGE 76.33 

TOTAL TURBINE 153.14 

TURBINE INFORMATION 

137.12 3.58 EFFICIENCY 1ST .443 

1950.6 1366.0 EFFICIENCY 2ND .399 

.0 .0 EFFICIENCY TOTAL .406 


SpC 

2*387 

AMW 

3.38 

G/F 

P T OUT 

.676 

,69S 


H 

.1517 

A3 

.5538 

42 

-.2335 

_ A4 

.6096 

HP 

153. ia 

N 

63000 


TEMPERATURE 
PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
FLOW 

HX NO, 

1 cold SIDE 
HOT SIDE 

HX NO. 

3 COLO SIDE 
HOT SIDE 

HX NO. 

5 COLO SIDE 
. . .HOT SIDE 

HX NO. 

6 COLO SIDE 
HOT SIDE 

..HX NO. 

0 COLO SIDE 
HOT SIDE 

HX NO. 

9 cold side 
HOT SIDE 


PREHEATER BYPASS 
1161*59 
568.23 
566.89 
.10533 
1.479 


FLOW 

2.970 

1.491 

FLOW 

2.970 

2.970 

FLOW 

2.970 

57.000 

FLOW 

2.970 

26,500 

FLOW 

2,694 

4.979 

FLOW 

2.970 

2,009 


CONTROL VALVES 

RECUPERATOR BVPASS OXYGEN TRIM 

501.07 749.96 

569.90 882.80 

569.90 476.77 

.01337 .00106 

.276 2.009 


OXYGEN FLOW 
749.96 
476.71 
150.26 
.00344 
2,009 


IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

eff. 

SC At E 

574.93 574.69 

55.00 361.03 

-45.5 

1228.3 

.295 

1.000 

567.06 566. 89 

1161,59 390.33 

3903.5 

126a, 1 

.697 

1.000 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

574.56 573.77 

3B1.03 460.01 

1228.3 

1525.7 

.461 

1.000 

572.66 571.04 

552.19 469.91 

1858.0 

1562.0 

.401 

WQOO 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

573.61 572.05 

460,01 552,20 

1525.7 

1858.0 

.66 8 

1.000 

200.00 199.65 

598.06 564.01 

.0 

• 0 

.247 

1.000 

IN PRESSURE OUT 

IN TEMP ' OUT 

IN H 

OUT 

EFF. 

SCALE 

570.96 570.10 

469.91 501.07 

1562.0 

19 62.0 

.610 

1.000 

200.00 199.93 . 

653.31 562.94 

.0 

.0 

■ 493 

1.000 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

560.71 568.47 

561,07 1220.87 

1961.9 

4190.6 

.815 

1.000 

3.04 1.55 

1365.99 791.34 

.0 

.0 

.733 

1.000 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

566.76 566.03 

774.35 749.99 

2636.4 

2551.0 

.051 

1.000 

900.00 899.85 

300,00 749.96 

35.4 

160.9 

.949 

1.000 


HYDROGEN flow 
749.99 
565.91 
149.73 
.01720 

. . ... 2.970 

ACTOR HEAT TRANS. 

1.000 - 37B3.30 BTU/MIN 

1.000 « PASS COUNT 

1CTOR HEAT TRANS. 

1.000 003.36 BTU/MIN 

1 . 000 6 PASS PARALL 

ACTOR HEAT TRANS, 

1.000 907.00 BTU/MIN 

1.000 4 PASS COUNT 

ACTOR heat TRANS. 

1.000 1107.09 BTU/MIN . 

1.000 4 PASS COUNT 

ACTOR HEAT TRANS. 

1.000 6004.90 BTU/MIN 

1.000 2 PASS COUNT 

ACTOR HEAT TRANS. 

1.000 -253,61 BTU/MIN 

1.000 1 PASS PARALL 



Computer Case 4B (Continued) 


STATION 

PRESSURE TEMPERATURE 

Rho ENTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

. ... 1 

♦ 000 

.000 

.000 

.000 

41 

570.957 

469.910 

.222 

1562.027 

2 

.ooo 

.000 

.000 

.000 

42 

570.097 

561.060 

.104 

1961.970 

3 

• 000 

.000 

.000 

.000 

43 

570.001 

561.860 

.184 

1961. 9*8 

4 

• 000 

.ooo 

.000 

.000 

44 

570.00 1 

561,868 

.184 

1961 .960 

5 

900*000 

300.000 

16,640 

35.434 

45 

569.90 9 

581*668 

• 1 04 

1961. 9«,7 

6 

099 # asi 

749.962 

3.673 

160.063 

46 

560.709 

501.868 

.103 

1961,946 

.... 7 

662*913 

749.962 

3.604 

160.925 

4 7 

566.967 

1220,869 

.007 

4190.565 ... 

a 

062.077 

749.962 

3.603 

160,925 

46 

569.903 

591*066 

.184 

1961.967 

9 

476*775 

749.962 

1.945 

162.902 

49 

566.967 

581,060 

.000 

.000 

.10 

476.700 

749,962 

1.945 

162.902 

50 

568.967 

1161.591 

.092 

3963.502 

Xi 

150.257 

749,962 

.612 

163.625 

51 

566.275 

1161.591 

,092 

3903,497 

12 

200.000 

653.310 

.000 

.000 

52 

$68,227 

1161*591 

.092 

3963.496 

13 

199*934 

562.941 

.000 

.000 

53 

566.095 

.000 

.000 

.000 

14 

199,934 

562,941 

,000 

,000 

54 

566.005 

774.353 

.137 

2636.434 

15 

199.934 

562.941 

.000 

• ooo 

55 

567.059 

1161*591 

.092 

3903.460 

lb. 

200.000 

590,056 

.000 

.000 

5b 

566,095 

390.333 

.265 

1264.112 

17 

200.000 

590.050 

*000 

♦ ooo 

57 

566.765 

774.353 

.137 

2636.431 

16 

200.000 

590,056 

• ooo 

.000 

58 

566.031 

749.991 

.143 

2551.045 

19 

199.653 

564.013 

.00 0 

.000 

59 

565.906 

749.991 

.143 

2551.043 

20 

• OOO 

.000 

.000 

♦ ooo 

60 

199.730 

749,991 

.030 

2542,205 

21 

• 000 

.000 

.000 

.000 

61 

137.159 

1950.616 

.013 

6774.075 

22 

• ooo 

.000 

.000 

.000 

62 

137.110 

1950.616 

.000 

.000 

23 

• ooo 

.000 

.000 

.000 

63 

29.905 

1665*000 

.000 

.000 

24 

• ooo 

.ooo 

*000 

.000 

64 

3.502 

1365.991 

.000 

.000 

25 

• ooo 

• 0 0 0 

.000 

.ooo 

65 

3.090 

1365.991 

.ooo 

.ooo 

26 

575.000 

55.000 

3.904 

-95,999 

66 

1-552 

791*344 

.000 

.000 

27 

574*929 

55.000 

3*964 

-95.500 

67 

.695 

.000 

.000 

,000 

— - 26 

574.693 

361.026 

.275 

1226.303 

68 

.000 

.000 

.000 

.000 

29 

574.626 

3&1.026 

.275 

1226.303 

69 

.000 

.000 

.000 

.000 

30 

574.620 

3&1.026 

.275 

1220.303 

70 

.000 

550.000 

.000 

,000 

31 

. 574.564 

301.026 

.275 

1220.303 

71 

.000 

552.002 

.000 

.ooo 

32 

573.760 

460.013 

*220 

1525.716 

72 

.000 

553.214 

.ooo 

.000 

33 

573.690 

460.013 

• 220 

1525.715 

73 

.000 

.000 

.000 

.000 

34 . . 

. ... 573.690 

460.013 

.228 

1525.715 

74 

.000 

.000 

*000 

... .ooo 

35 

573.612 

460.013 

.220 

1525.719 

75 

■ .000 

.000 

*000 

.000 

36 

572.046 

552.199 

.192 

1 Bbfl. 047 

76 

.000 

.000 

.000 

.000 

37 . • 

572.753 

552.191 

.192 

1056.017 

77 

.000 

.000 

. . .000 

.000 . . 

30 

572.753 

552.191 

.192 

1858.017 

76 

.ooo 

.000 

*000 

.000 

39 

572.661 

552.191 

.192 

1050.016 

79 

.000 

.000 

.000 

.000 

40 

571.037 

. 469.910 

.222 

1562*026 

00 

.000 

.000 

.000 

1.000 ... 



Computer Case 5 


* CONDITION * DMATCH AMBIENT PRESSURE 


,00 PSIA. 


07 DEC 72 ISiASiJI 


HYDRAULIC POWER 180,00 
HYDRAULIC PUMP 40.29 
TOTAL GEAR BOX 220,29 


GEAR BOX LOSS 
LUBE PUMP 


2a. 00 FIRST STAGE POWER 121.55 

4.00 SECOND STAGE 128.74 

TOTAL TURBrNE 248,29 


SPC 2.177 AMW 3- 41 

0/F .693 

PT OUT 1.076 


FLOW 7.991 
SPECIFIC HEAT RATIO 1.357 
PRESSURE RATIO 39.72 


TURBINE INFORMATION 

PRESSURE 219,36 5.52 EFFICIENCY 1ST 

TEMPERATURE 1956.5 1361.0 EFFICIENCY 2ND 

ENTHALPY .0 .0 EFFICIENCY TOTAL 


.448 A 1 .1517 
.401 A2 .2335 
,491 HP 248.29 


A3 -5538 
A4 _ .6096 
N 63000. 


PREHEATER BYPASS 


TEMPERATURE 1163.81 
PRESSURE IN 557.28 
PRESSURE OUT 551.81 
EFFECTIVE AREA .06114 
FLOW 1.721 


CONTROL VALVES 


RECUPERATOR BYPASS 

OXYGEN TRIM 

540*22 

727.77 

562.00 

653.40 

562*00 

474.17 

.00000 

.00309 

.000 

3,270 


OXYGEN FLOW 
727.77 
474,00 
240.33 
.00555 
3.270 


HYDROGEN FLOW 
727.92 
549.43 
239.49 
.02775 
4.721 


HX NO. 

FLOW 

IN PRESSURE OUT 

1 COLO SIDE 

4.721 

574*82 

574.22 

HOT SIDE 

2.999 

553.32 

551.56 

HX NO, 

FLOW 

IN PRESSURt OUT 

3 COLO SIDE 

4.721 

573.87 

571.90 

HOT SIDE 

4.721 

569,23 

565,36 

HX NO, 

FLOW 

IN PRESSURE OUT 

5 COLD SIDE 

4.721 

571.51 

869,66 

. HOT SIDE . 

. 57.000 

200.00 

199.56 

HX NO. 

FLOW 

IN PRESSURE OUT 

. 6 COLD SIDE 

4,721 

565.16 

562.55 

HOT SIDE 

28.500 

200.00 

199.84 

HX NO. 

FLOW 

IN PRESSURE OUT 

6 COLD SIDE 

4.721 

558.55 

557,84 

HOT SIDE 

7.991 

4.63 

2.41 

HX NO. 

FLOW 

IN PRESSURE OUT 

9 COLD SIDE 

4.721 

551 .26 

549.74 

HOT SIDE 

3.270 

900.00 

899.65 


IN TEMP OUT 

IN H 

OUT 

55.00 403.42 

-45.5 

1314.1 

1163.61 515.35 

3990.8 

1726.6 

IN TEMP OUT 

IN ' H 

OUT 

403.42 460.09 

1314.1 

1526.0 

529.00 470.56 

1775.9 

1564.3 

IN TEMP OUT 

IN H 

OUT 

460,09 529,05 

1526.0 

1776,1 

596.57 555.71 

.0 

.0 

IN TEMP OUT 

IN H 

OUT 

470.56 540.22 

1564.3 

1615.9 

626.65 534.86 

.0 

.0 

IN TEMP OUT 

IN * 

OUT 

540.22 1163,63 

1815.8 

3991.0 

1361.04 748.51 

.0 

• 0 

IN TEMP OUT 

IN H 

OUT 

751.80 727.92 

2557.1 

2473 * 4 

300.00 727.77 

35.4 

155.6 


EFF, 

.314 

.585 

EFF. 

.451 

.465 

EFF. 

.505 

.299 

EFF. 

.446 

.588 

ERF. 

.760 

.746 

EFF. 

.053 

.947 


SCALE FACTOR 
1.000 1.000 - 
1.000 1.000 

SCALE FACTOR 

1.000 1.000 
1.000 1.000 

SCALE FACTOR 
1.000 1.000 
1.000 1.000 

SCALE FACTOR 
1,000 1.000 . . 
1.000 1.000 

SCALE FACTOR ... .. 
1.000 1.000 
1,000 1,000 

SCALE FACTOR 
1.000 1.000 
1.000 1.000 


MEAT TRANS. 
6416.60 BTU/MJN 
4 PASS COUNT 

HEAT TWANS. --- - 

1000. 08 BTU/MIN 
6 PASS PARALL 

HEAT TRANS, 

1180.77 9TU/MIN 
4 PASS COUNT 

HEAT TRANS. 

1107.77 BTU/MIN .. 
4 PASS COUNT 

HFAT TRANS. 
10268,70 BTU/MIN 
2 PASS COUNT 

heat TRANS. 
-395,23 BTU/MIN 
1 PASS PARALL 



Computer Case 5 (Continued) 


i 

IS) 


STATION PRESSURE TEMPERATURE PHO ENTHALPY 


1 

.000 

.000 

.000 

.000 

2 

.000 

.000 

.000 

.000 

3 

.000 

.000 

.000 

.000 

a 

♦ 000 

♦ 0 0 0 

.000 

.000 

S 

Poo. 000 

300.000 

16.648 ■ 

35,434 

6 

899.651 

727.765 

3.827 

155.591 

7 

. 853.499 

727.765 

3*630 

155.773 

6 

853.404 

727.765 

3.629 

155,773 

9 

474 . 173 

727.765 

2.012 

157.293 

to 

474.001 

727.765 

2,011 

157.294 

U 

240.332 

727.765 

1.018 

158.246 

12 

200.000 

826.647 

.000 

.000 

13 

199,638 

534.865 

.000 

,000 

14 

199.838 

534.865 

.000 

♦ ooo 

IS 

199.838 

534.865 

. .000 

.000 

lb - 

200.000 

596.566 

.000 

.000 

17 

200.000 

596.566 

.000 

.000 

13 

200.000 

596.566 

.000 

,000 

19 - 

199.582 

555.707 

.000 

.000 

20 

.000 

.000 

,000 

.000 

21 

.000 

.000 

.000 

.000 

.22 

.000 

.000 

.000 

.000 

23 

.000 

.000 

.000 

.000 

24 

.000 

.000 

,000 ‘ 

.000 

2 S 

.000 

.000 

. ,O00 - 

.000 

26 

575.000 

55.000 

3.984 

- 45.499 

27 

574.820 

55.000 

3.964 

- 45.502 

. 28 - 

574.216 

403.420 

.260 

1314.127 

29 

574,044 

403.420 

.260 

1314.125 

30 

574.044 

403.420 

,260 

1314.125 

. 31 .. 

573.871 

403.420 

.260 

1314.124 

32 

571.904 

460.087 

.227 

1525 . 9*7 

33 

571.707 

460*087 

.227 

1525.965 

34 - - 

571.707 

460.087 

.227 

1525.965 

35 

571.509 

460.087 

.227 

1525.962 

36 

569.683 

529,054 

.197 

1776.080 

37 

569.457 

529.003 

.197 

1775.896 

38 

569.457 

529,003 

♦ 197 

1775.496 

39 

569,230 

529,003 

.197 

1775.892 

40 

565.362 

470*555 

.220 

1564.313 


STATION pressure temperature RHO enthalpy 


41 

565.158 

470.555 

.220 

1564,310 

42 

562.549 

540.224 

.191 

1815.910 

43 

562.314 

540.224 

- 1 9 1 

1815.906 

44 

562. 314 

540.224 

.191 

1615.906 

45 

562.079 

540.224 

,191 

1015.902 

46 

558.553 

540,224 

.190 

1615,843 

47 

557.841 

1163.828 

.O^O 

3991.023 . 

46 

562.079 

540.224 

.191 

1815,902 

49 

562.079 

S40.224 

.000 

.000 

50 

557.843 

1163.607 

.090 

3990.951 

51 

557.345 

1163.807 

♦ 090 

3990.939 

52 

557.279 

1163.607 

.090 

3990.937 

53 

551.807 

.000 

.000 

.000 

54 

551.584 

751.805 

• 139 

2557,093 

55 

552.319 

1163.807 

.089 

3990,818 

56 

551.584 

515.346 

.196 

1726,593 

57 

551.260 

751.805 

.I3tt 

2557.086 

58 

549.744 

727.920 

.144 

2473.365 

59 

549.431 

727.920 

. . .144 

2473,359 

60 

239.493 

727.920 

.063 

2466.936 

61 

219,437 

1956.515 

.021 

6797.383 

62 

219.380 

1956.515 

... .000 

.000 

63 

47.209 

1664.998 

.000 

.000 

64 

5.523 

1361.043 

.000 

.000 

66 

4.630 

1361.043 

.000 

.000 

66 

2.405 

CD 

• 

1/1 

O 

.000 

.000 

67 

1.076 

,000 

.000 

.000 

66 

.000 

. ,000 

,000 

.000 

69 

.000 

.000 

.000 

.000 

70 

.000 

550,000 

.000 

.000 

71 

.. . .000 

550.439 

.000 

.000 

72 

.000 

551.653 

.000 

.000 

73 

.000 

.000 

.000 

.000 

74 

.000 

.000 

.000 

.000 

75 

.000 

.000 

.000 

.000 

76 

.000 

,000 

♦ 000 

.000 

77 

.000 

,000 

.000 

. . .000 

78 

.000 

.000 

.000 

.000 

79 

.000 

.000 

.000 

.000 

&0 

.000 

,000 

♦ 000 

1,000 



B-22 


Computer Case 6 


* condition * 

N 0 8YP 

AMBIENT PRESSURE 

♦00 PSIA. 





19 DEC 72 

14 $57» 08 

HYDRAULIC POWER 

270 

.00 GEAR SOX LOSS 

24.00 

FIRST STAGF POWER 16*. 

44 


2.096 

AMW 3.45 

HYDRAULIC R'J“P 

*5 

.43 LURE PUN® 

a. oo 

SECOND STAGE 

174. 

99 

a/F 

.714 


TOTAL GEAR BOX 

315 

.43 


TOTAL Tu»BTNE 

3a3. 

43 

pt OUT 

1.474 





TURRIWE IMPORTATION 





A3 rr^Q 

flow 

11.020 PRESSURE 

301.07 7. 

46 EFFICIENCY 

1ST 

.*53 

M 


specific heat patio 

1.356 te«perature 

1961,1 1357 

,* efficiency i 

2ND 

.405 

n 

-2339 .b09b 

kJ 

PRESSURE PATIO 


40.37 ENTHALPY 

• 0 

.0 EFFICIENCY 1 

TOTAL 

.496 

HP 

343.43 

o;uyy. 




CONTROL VALVES 








PREHEATER BYPASS RECUPERATOR BYPASS 

OXYeF N TRIM 

DXYGFN 

FLOW 

HYD*OGEW FLOW 


TEMPERATURE 

1106.70 

521.17 

696*67 


696 

,67 


697.07 


PRESSURE IN 


543.6? 

552.36 

806,7* 


526 

.89 


523.63 


PRESSURE OUT 


527.01 

552.36 

529,13 


329 

.62 


328.48 


EFFECTIVE AREA 


.02737 

.00000 

.00*65 


.00697 


.03960 


FLOW 


1.339 

.000 

a. 569 


4. 

589 


6.*30 


MX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOP 

HEAT TRANS. 

1 COLO SIDE 

6.430 

574.67 573.54 

55,00 416.71 

-as. 5 

1364.0 

• 33 1 

1.000 

1.000 

9066.42 

BTU/MIN 

HOT SIDE 

5.092 

529.16 527.00 

1146.74 607.95 

3930-9 

2052.6 

.*94 

1.000 

1.000 

* PASS 

COUNT 

HX' NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP nUT 

IN H ■ 

CUT 

EFF. 

scale 

FACTOP 

HEAT TRANS, 

3 COLO S IOE 

6.430 

572.86 569.26 

414,71 460.01 

1364- a 

1525.7 

.443 

1-000 

1,000 

1036.75 

BTU/MIN 

HOT SIDE 

6.430 

564.47 557.52 

514.56 470.17 

1724.0 

I562.fi 

. 4$a 

1.000 

1.000 

6 PASS 

P*R*LL 

hX NO. 

FLOW 

IN PRESSURE OUT 

IN TFMP OUT 

r N H 

OUT 

EFF. 

SCALE 

FACTOR 

heat TRANS. 

5 COLD SIDE 

6.430 

566.55 545.29 

460.01 514,57 

1525.6 

1724,0 

.*03 

1.000 

1.000 

1275.69 

BTU/MIN 

HOT SIDE 

57.000 

200.00 199.53 

595.25 S50.96 

.0 

.0 

.327 

1.000 

1.000 

4 PASS 

COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOP 

HFAT TRANS, 

s Cold side 

6.430 

557.1« 553 . 24 

470.17 521.17 

1562.fi 

1747.8 

.348 . 

1,000 

1.000 

1187.99 

BTU/MIN 

HOT SIDE 

26.500 

200.00 199.77 

616.67 524.31 

.0 

.0 

.631 

1.000 

1.000 

4 PASS 

COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN Tfmp nUT 

TN H 

OUT 

EFF. 

SCALE 

factor 

HFAT TRANS, 

» COLO SIDE 

6,430 

545.96 544.66 

521.17 1146.74 

1707. a 

3P3t .3 

,7*8 

1.000 

1.000 

1*043,16 

BJU/MIN 

HOT SIDE 

11.020 

6.22 3.2? 

1357.38 750.30 

.0 

.0 

.726 

1,000 

1.000 

? PASS 

COUNT 

hx no. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOP 

HEAT TRANS, 

9 COLO SIDE 

6.430 

526.40 524.21 

720.13 697.07 

2*45,6 

2364.8 

.055 

1,000 

1.000 

-519.79 

BTU/^IN 

HOT SIDE 

4.589 

900,00 699.36 

300,00 696.67 

35.a 

148.2 

* 9 * * 

1.000 

1.000 

1 PASS 

parall 



B-23 


STATION PRESSURE TEMPERATURE 


ENTHALPY 


pro 


1 

*000 

.000 

• 0 0 0 

.000 

2 

• 000 

.000 

.000 

.000 

3 

*000 

.000 

.000 

.090 

4 

.000 

.000 

.900 

.000 

5 

900.000 

300.000 

16.640 

35.434 

6 

699.357 

60 6 . 673 

4.04? 

148.207 

7 

606*944 

6R6.673 

3-624 

140.617 

6 

806.757 

606.673 

3.623 

146.61. B 

9 

529.180 

6R6.673 

2.368 

149.676 

10 

526-893 

696.673 

? • 3 67 

149.679 

11 

329.618 

696.673 

1.471 

150.805 

12 

200.000 

616.675 

■ o'on 

.000 

1 3 

199.773 

S2fi.3t0 

.000 

.000 

14 

199.773 

524.310 

.000 

.000 

15 

199.773 

524.310 

.000 

.ooc 

16 

, 200.000 

595. 2U6 

.000 

.000 

17 

200.000 

595.246 

.000 

.000 

16 

200.000 

595.246 

♦ 000 

.000 

19 

199.527 

550.962 

.000 

.000 

20 

• 000 

.000 

.000 

.000 

21 

.000 

.000 

.900 

,000 

22 > 

.000 

.000 

♦ 000 

.000 

23 

.000 

.000 

.000 

.000 

24 

.000 

.000 

.009 

.000 

25 

.000 

.000 

.000 

,000 

26 

575.000 

5S.OOO 

3.984 

-45.499 

27 

574.666 

55.000 

3.904 

• 45.504 

26 

573.543 

416.711 

.251 

1364.434 

29 

573.21? 

416.711 

.251 

1364,430 

30 

573.21? 

416.711 

.251 

1364.430 

31 

572.880 

416.711 

.251 

1304.427 

32 

569.262 

460.012 

• 226 

1525.655 

33 

566.9141 

460.012 

.226 

1525.650 

34 

560.914 

460.012 

.226 

1525.650 

35 

560.546 

460.012 

• 226 

1525,645 

36 

565.299 

514.573 

.201 

1724.031 

37 

564.081 

514.559 

.201 

1723.972 

36 

564.681 

514.559 

.201 

1723,972 

39 

564.468 

514.559 

.201 

1723.965 

40 

557.521 

470.173 

*217 

1562,81 0 


Case 6 (Continued) 


STATION 

PRESSURE te 

MprRATUP0 

F 

NTHALPY 

41 

557.137 

470.173 

.217 

1562.805 

42 

553.236 

021.171 

.195 

1747,551 

43 

552.609 

521.171 

.195 

1747.545 

44 

552.609 

521.171 

.195 

1747.545 

45 

552.361 

521.171 

.194 

1747.536 

46 

505.957 

521.171 

.1°2 

1747.435 

47 

5AU.659 

1146.745 

♦ 090 

3931 .317 

48 

552.361 

521.171 

.194 

1747.538 

49 

552.361 

521.171 

.000 

.000 

50 

S0O.659 

1146,74? 

.o°o 

3931,305 

51 

503.733 

1146,74? 

.090 

3931.263 

52 

503-692 

1146,74? 

.090 

3931.28? 

53 

527.012 

,000 

.000 

.000 

54 

526.997 

720.131 

.139 

2445.60? 

55 

529.160 

1146.74? 

.087 

3930.935 

56 

526.997 

607.949 

.164 

2052.58? 

57 

526.000 

720.131 

-139 

2445.569 

56 

520.210 

697.070 

.144 

2364.755 

59 

523.635 

697.070 

.144 

2344.744 

60 

328.063 

• 697.070 

.091 

2360.843 

61 

301.150 

1901 ,111 

.029 

6816.536 

62 

301.073 

1961 Mil 

.000 

.000 

63 

60.196 

1865.000 

.000 

,00c 

64 

7.057 

1357.381 

.000 

.000 

65 

6.218 

1357.381 

.000 

.000 

66 

J.2°0 

750.296 

.000 

.000 

67 

1.070 

.000 

.000 

,000 

60 

.000 

.000 

.000 

.000 

69 

.000 

.000 

• 0 0 0 

.000 

70 

,000 

550.000 

.000 

.000 

71 

.000 

550.051 

.000 

.000 

72 

.000 

573.294 

.000 

.000 

73 

.000 

,000 

.000 

.000 

74 

.000 

.000 

.000 

.000 

75 

,000 

.000 

,000 

,000 

76 

.000 

.000 

.000 

.000 

77 

.000 

.000 

.000 

.000 

76 

.000 

.000 

.000 

.000 

79 

.000 

.000 

.000 

.000 

80 

.000 

.000 

.000 

1.000 



♦rZ-8 


Computer Case 7 


* CONDITION * DMATCH AMBIENT PRESSURE 

•00 PSIA. 




07 

DEC 72 - 

- 1 3 1 46 1 17 

HYDRAULIC POWER 

350,00 

GEAR BOX LOSS 

24,00 

FIRST STAGE POWER 

210.20 

SPC 

2.05b 

AMW 

3.48 

HYDRAULIC PUMP 

50.00 

LUBE PUMP 

4,00 

second stage 


217.80 

O/F 

.727 



total gear BOX 

aoo.oo 



total turstne 


428.00 

PT OUT 1.828 






TURBINE INFORMATION 







FLOW 

13.700 

PRESSURE 

373,20 

9.15 EFFICIENCY 

1ST 

.456 


.1517 

A3 

• 5538 

SPECIFIC HEAT RaTIO 

1.355 

TEMPERATURE 

1964,3 

1354.9 EFFICIENCY 

2ND 

.407 

A2 

.2335 


.6096 

PRESSURE RATIO 

40.78 

ENTHALPY 

• 0 

.0 EFFICIENCY 

TOTAL 

.499 

HP 

426,00 

N 

63000. 





CONTROL 

valves 





. . 


PREhEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM 

OXYGEN flow 

HYDROGEN flow 

temperature 

1134.78 

511,07 

67b * 76 



676.76 


677.45 

PRESSURE IN 


528.22 

541,41 

743.92 



474.68 


487.49 

PRESSURE OUT 


491,84 

541,41 

475.17 



408.40 


407.01 

EFFECTIVE AREA 


.00755 

.00000 

,00618 



.01324 


.06622 

- ■ -FLOW 


.540 

,000 

5.768 



5.768 


7.932 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF . 

SCALE 

FACTOR 

HEAT TRANS, 

1 COLD SIDE 

7.932 

574.49 572.70 

55,00 424,22 

-45.5 

1392.7 

.342 

1.000 

. - 1.000 - - 

11407.85 BTU/MIN 

HOT SIDE 

7.392 

497.10 492,25 

1 134*78 668.U 

3888.6 

2262.8 

.432 

1.000 

l.OOO 

4 PASS COUNT 

HX NO. 

-■ FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H . 

OUT 

EPF * 

SCALE 

FACTOR 

HEAT TRANS.. 

3 cold side 

7.9J2 

571.76 566.34 

424.22 460,00 

1392,6 

1525.6 

.436 

1,000 

1.000 

1054.36 BTU/MJN 

HOT SIDE 

7.932 

559.13 548.76 

506.35 469,80 

1694.3 

1561.3 

.445 

1.000 

1.000 

6 PASS PARALL 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

5 COLD SIDE 

7.932 

565,21 560.38 

460.00 506,35 

1525.6 

1694.3 

.341 

1.000 

1.000 

1338.65 BTU/MIN 

HOT SIDE 

. 57.000 

200.00 199.52 

596.13 549.64 

.0 

,n 

,342 

l.ooo 

1,000 _ 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

out 

EFF. 

scale 

factor 

HEAT trans. 

6 cold side 

7.932 

548.1? 542.71 

469,80 511*07 

1561.3 

1711.1 

,290 

l.ooo 

1.000 

1187.94 BTU/MIN 

HOT SIDE 

28.500 

200.00 199.73 

612.09 519.15 

.0 

.0 

.653 

1.000 

1.000 

4 PASS CDUNT 

HX NO. 

FLOW . 

. IN PRESSURE OUT 

IN TEMP OUT 

IN . H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. ...1 

6 COLO SIDE 

7,932 

531.63 529.65 

b 1 1 .07 1 134,78 

1710.9 

3889.4 

*739 

1.000 

1*000 

17279.94 BTU/MIN 

HOT SIDE 

13.700 

7.61 • 4.08 

1354.94 754.32 

.0 

.0 

.712 

l.ooo 

1.000 

2 Pass count 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

rN h 

OUT 

EFF. 

SCALE 

FACTOR 

heat TRANS, 

9 COLO SIDE 

7.932 

491.31 488.41 

699.93 677,45 

2374.1 

2295.3 

.056 

1.000 

1.000 

-625.12 BTU/MIN 

. .... . . .. HOT SIDE 

5.760 

900.00 899.02 

300,00 676,76 

35.4 

143,5 

.942 

1.000 

1.000 _ 

l PASS PARALL 



Computer Case 7 (Continued) 


STATION PRESSURE 


.1 .000 

2 .000 

3 .000 

« .. .000 

5 900.000 

6 899.022 

T ..7,4.231... 

8 743.920 

9 475.169 

10 474.681 

11 406.404 

12 200.000 

13 . . 199,732 

14 199.732 

15 199.732 

16 - 200.000 

17 200.000 

18 200.000 

19 - - 199.522 

20 .000 

21 .000 

22 .000 

23 .000 

24 .000 

25 - .000 

26 575.000 

27 1 574.491 

29 -- S72.785 

29 572.271 

30 572.271 

31 571. 7S7 

12 566,340 

12 565.777 

3* 565.777 

35 565.214 

36 560.380 

37 559.755 •- 

18 559,755 

J9 559,130 

<il0 548.757 


TEMPERATURE RHO 


.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

300*000 

16.646 

676.755 

4.180 

676.755 

3,453 

676.755 

3.451 

676.755 

2.195 

676.755 

2.193 

676.755 

1.885 

612 . 0*8 

.000 

S 19 . 1 A 9 

.ooo 

519 . 1^9 

.000 

519.149 

.000 

596.135 - 

.000 

596.135 

.000 

596.135 

.000 

549.635 

.000 

.000 

,000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

55.000 

3.984 

55.000 

3.984 

424.216 

.247 

424.216 

.246 

424.216 

.246 

424.216 

.246 

459.999 

.225 

459.999 

.225 

459.999 

.225 

459.999 

.225 

506.354 

.203 

506.354 

.203 

506.354 

,203 

506.354 

.202 

469.804 

.214 


ENTHALPY station 


.000 

4 i 

.000 

42 

.000 

as 

.000 

an 

35.434 

as 

143.477 

a 6 

144.224 . .. 

47 

144.226 

as 

145.527 

49 

145.530 

50 

145.855 

51 

.000 

5 2 

.000 

53 

.000 

5 a 

.000 

55 

.000 

56 

.000 

57 

.000 

58 

.000 

59 

.000 

60 

.000 

61 

.000 

62 

.ooo 

63 

.000 

6 a 

.000 

65 

- 45.499 

66 

- 45.506 

67 

1392.660 

68 

1392.655 

69 

1392.655 

70 

1392.650 

71 

1525.57 1 

Id 

1525.563 

73 

1585.563 

74 

1525.556 

75 

1694.343 

76 

1694.335 

77 

1694.335 

78 

1694.325 

79 

1561.343 

80 


pressure temperature 

540* 1 6 S 

469.804 

542.707 

511.072 

542*056 

511.072 

542.056 

511.072 

541*405 

511.072 

531*625 

511 . 072 ' 

. 529.654 

1134,764 

541*405 

511.072 

541.405 

511.072 

529,654 

1134,784 

528*224 

1134*784 

528-216 

1 134*784 

491*837 

.000 

492.253 

699 . ° 3 i 

497.102 

1134*784 

492.253 

668,134 

491.312 

699.931 

488 . 4.07 

677.448 

487.490 

‘ 677.448 

407.009 

677.448 

373.291 

1964.250 

373.195 

1964,250 

79.053 

1665.000 

9.152 

1354.942 

7.606 

1354.942 

4.065 

754.316 

1.828 

.000 

• 000 

*000 

.000 

.000 

.000 

550.000 

• ooo 

549.985 

.000 

551.199 

.000 

,000 

.000 

,0 00 

.000 

.000 

• OOP 

.000 

.000 

,000 

.000 

*000 

.000 

.000 

.000 

.000 


RHO ENTHALPY 


.214 

1561 

.335 

.195 

1711 

.097 

.195 

1711 

.087 

.195 

1711 

,087 

• 19 , 

1711 

,076 

.191 

1710 

.925 

. QP 9 

3889 

.374 

. 19 , 

1711 

.076 

,ooo 


.000 

.089 

3889 

.375 

.088 

3889 

.340 

.088 

3869 

.340 

.000 


.000 

.135 

2374 

.131 

• 083 

3668 

.596 

.141 

2262 

.757 

.134 

237 4 

. 11 ? 

*138 

2295 

*305 

.136 

2?95 

.287 

.156 

2293 

.730 

.036 

6829 

.657 

.000 


.000 

.000 


,000 

.000 


.000 

.000 


,000 

.000 


.000 

.000 


.000 

.000 


.000 

.000 


.000 

.000 


,000 

.000 


.000 

.000 


.000 

.000 


.000 

.000 


,ooo 

.000 


.000 

.000 


.ooo 

.000 


.000 

.ono 


.000 

.000 


.000 

.ooo 

. . . t .000 



B-26 


... * CONDITION * 

DMATCH 

-AMBIENT PRESSURE 

: 14,70 PSIA. 





07 DEC 

72 . . 13147106 

.. HYDRAULIC POWER 


.00 GEAR BOX LOSS 

24,00 

FIRST STAGE POWER 43. 

05 

SPC 

5.622. AHW 3.03 

HYDRAULIC PUMP 

30 

.00 LUBE PUMP 

4.00 

SECOND STAGE 

14. 

95 

O/F 

.501 

total gear box 

30 

,00 


TOTAL TURBINE 

50, 

00 

PT OUT 

14.700 




TURBINE INFORMATION 






FLOW 


2,611 PRESSURE 

81.22 14. 

93 EFFICIENCY 

1ST 

.427 

Ai 

.1517 *3 .5538 

specific heat ratio 

1,363 temperature 

1928,8 1573 

.4 EFFICIENCY 

2ND 

.573 

AH 

.2335 . M .6096 

PRESSURE RATIO 


5.44 ENTHALPY 

.0 

.0 efficiency 

TOTAL 

.507 

HP 

50.00 N 63000. 




CONTROL VALVES 







PREHEATER BYPASS RECUPERATOR bypass 

OXYuEn TRIM 

OXYGEN 

FLOW 

HYDROGEN FLOW 

TEMPERATURE 

1395.02 

654,67 

1031.76 


1031 

.76 


1031.76 

PRESSURE IN 


571.96 

572.06 

894.85 


356 

.71 

. .. 

571.27 

PRESSURE OUT 


571.06 

572.06 

356.73 


67 

.06 


87.63 

EFFECTIVE AREA 


.40279 

.00000 

.00100 


.00252 


.01260 

*LOW 


1.4J3 

.000 

.939 


m 

939 


1.072 

*X NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF • 

SCALE 

FACTOR 

HEAT TRANS, 

- I COLO SIDE 

1.872 

574,97 574.90 

55.00 290,37 

-45,5 

869,4 

.182 

1.000 

1.000 

1713.01 BTU/MIN 

HOT SIDE 

.460 

571.86 571 .87 

1345,02 182.96 

4620.2 

457.2 

,901 

1.000 

1.000 

6 PASS COUNT 

IX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN h 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

3 COLD SIDe 

1.872 

574.86 574,56 

290.37 459,97 

869.4 

152S.6 

*460 

1.000 

1.000 

1226.60 BTU/MIN 

HOT SIDE 

1*872 

574.07 573.35 

659,02 475.55 

2232.4 

1582.7 

.490 

1,000 

1.000 

6 PASS PARALL 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF . 

SCALE 

FACTOR 

HEAT TRANS, 

5 COLO SIDE 

1.872 

574.50 574.16 

459.97 659.00 

1525,6 

2232,4 

.073 

1.000 

1.000 

1323.39 BTU/MIN 

HOT SIOE . 

57.000 

200-00 199.96 

687.88 645.77 

.0 - 

.0 

.165 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

6 C0L° SIOE 

1.872 

573.32 572.94 

475.55 654.67 

1582.7 

2217.2 

• 772 

1.000 

1.000 . 

1187.97 BTU/MIN 

HOT SIOE 

20.500 

200,00 199.99 

707,54 620,91 

• 0 

.0 

.373 

1.000 

1.000 

4 PASS COUNT 

_ HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOP 

...HEAT TRANS. 

8 COLD SIOE 

1,872 

572.22 572.09 

654.67 1345.01 

2217,1 

4628.2 

.751 

1.000 

1.000 

4514.33 BTU/HIN 

HOT SIDE 

2.811 

14.88 14.74 

1573.38 810.13 

.0 

.0 

• B3 1 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF , 

SCALE 

FACTOR 

HEAT TRAnS, 

9 COLO SIOE 

1.872 

571.80 571.33 

1059,68 1031.76 

3629,3 

3532.2 

.037 

l.ooo 

1.000 

-181.75 BTU/MIN 

HOT SIDE 

.939 

900.00 899.95 

300.00 1031.76 

35.4 

228.7 

.963 

1.000 

1.000 

1 PASS PARALL 



Computer Case 8 (Continued) 


00 

1 

N> 

’-J 


STATION 

PRESSURE TEMPERATURE 

RHC ENTHALPY 

1 

.000 

.000 

.000 

.000 

z 

.000 

.000 

.000 

.000 

3 ■ • 

.000 

.000 

.000 

.000 

4. - 

.000 <. 

.000 

.000 

.000 

5 

900.000 

300.000 

16.646 

35.454 

6 

899.949 

1031.764 

2.678 

228.726 

7 - 

. 894.862 

1031.764' 

2.663 

22b. 733 

8 

894.651 

1031.764 

2.667 

228.735 

9 

356.733 

1031.764 

1.071 

229. 457 

10 

356.707 

1031.764 

1.074 

229.457 

11 

87.862 

1031.764 

.265 

229.621 

12 

200.000 

707.544 

.000 

.000 

13 

199.986 

620.913 

.000 

.000 

14 

199.986 

620.913 

,000 

.000 

15 

199.986 

620.913 

.000 

.000 

16- 

200.000 

687.881 

.000 

.000 

17 

200.000 

667.681 

.000 

.000 

18 

200.000 

687.881 

.000 

.000 

19.. 

-.199,959 

. 645.766 

.000 

,000 

20 

.000 

.000 

.000 

.000 

21 

.000 

♦ 000 

.000 

.000 

22 

.000 

.000 

.000 

.000 

23 

.ooo 

.000 

.000 

,000 

24 

.000 

.000 

.000 

.000 

25 

.ooo 

.000 - 

.000 

-.000 

26 

575*000 

55.000 

3.984 

-45.499 

27 

574.972 

55.000 

3.984 

-45.500 

28 _ . 

574.896 

290.366 

.361 

669.385 

29 

574.876 

290.366 

.361 

669.385 

30 

574.876 

290.366 

.361 

669.385 

31 

574.857 

. 290.366 

.361 

669.365 

32 

574.564 

459.967 

.229 

1525.556 

33 

574.533 

459.967 

.228 

1525.556 

34 

574.533 

459.967 

.228 

1525.556 

35 

574.502 

459.967 

.228 

1525.556 

36 

574.157 

659.002 

.166 ' 

2232.354 

37 

574.115 . 

659.021 

.166 

2232.416 

38 

574.11S 

659.021 

1166 

2232.418 

39 

574.073 

659.021 

.166 

2232.417 

-.40 - 

573.349 

475.547 

.221 

1562. 6B5 


station 

pressure temperature 

RHO ENTHALPY 

41 

573.317 

475.547 

• 221 

1582.685 

42 

572.943 

654.672 

.167 

2217.156 

43 

572.901 

654.672 

.167 

2217.155 

44 

572*901 

654*67? 

.167 

2217.155 

45 

572*659 

654.672 

*187 

2217,154 

46 

572.225 

854 .672 

.167 

2217.14? 

47 

572.095 

1345.010 . 

.081 . 

, 4628.154 . 

48 

572-659 

659.672 

.167 

2217.154 

49 

572.859 

654.672 

.000 

.000 

50 

572*095 

1345.016 

.081 

4628.176 

51 

572.008 

1145.016 

.081 

4628.174 

52 

571.959 

1345,016 

.081 

4628.173 

53 

571. 6b3 

.000 

.000 

*000 

54 

■371.867 

1059.680 

.104 

3629.264 

55 

571.677 

1345.016 

.081 

4628.171 

56 

571*867 

182.957 

.585 

457.202 

57 

571.799 

1059.660 

.104 

3629.262 

56 

571.331 

1031.764 

.107 

3532.193 

59 

571.265 

1031,764 

.107 

3532.192 

60 

87.630 

1031.764 

.017 

3520.868 

61 

81.244 

i9aa.769 

.008 

6692.639 

62 

81.223 

192B.769 ■ 

.000 

— .000 

63 

19.060 

1665.000 

,000 

.000 

64 

14.929 

1573.377 

.000 

.000 

65 

. . 14.675 

1573.377 

... .000 

.000 

66 

14.742 

810*129 

.000 

,000 

67 

14.700 

810.129 

.000 

,000 

60 

.000 

.000 

.000 

.000 

69 

.000 

.000 

.000 

.000 

70 

.000 

550.000 

.000 

.000 

71 

. .000 

845.766 

. . . .000 

.000 

72 

.000 

846.874 

.000 

.000 

7-3 

.000 

.000 

,000 

.000 

74 

.000 

.000 

- ,000 

.000 

75 

.000 

.000 

.000 

,000 

76 

,000 

.000 

.000 

.000 

77 

. .. . .000 

.000 

.000 

.000 

75 

.000 

.000 

• 000 

.000 

79 

.000 

.000 

.000 

,000 

60 

.000 

.000 

.000 

1,000 



B-28 


Computer Case 8 b 


•-CONDITION * DMATCH AMBIENT PRESSURE 

1ft. 70 P S X A . 




. 07 DEC 

72 

13147116 

HYDRAULIC power 

• 00 

gear box loss 

2ft ♦ 00 

first stage power 

43.2ft 

SPC . 

6,006 

AMW 3.36 

HYDRAULIC PUMP 

30.00 

LUBE PUMP 

ft. 00 

SECOND STAGE 


1ft. 76 

O/F 

,669 


total gear box 

30*00 



TOTAL TURBINE 


56,00 

n OUT 

1ft. 700 





TURBINE 

information 


r 




FLOW 

3,003 

PRESSURE 

62.61 1ft 

.97 EFFICIENCY 

1ST 

.ftftS 

A l 

.1517 

A3 -5538 

SPECIFIC HEAT RATIO 

1.356 

TEMPERATURE 

1937.8 1571.9 EFFICIENCY 

2ND 

,577 

A2 

.2335 

A4 . 6096 

PRESSURE RATIO 

5.52 

enthalpy 

.0 

.0 EFFICIENCY 

total 

. .521 

HP 

56.00 

N 63000. 






CONTROL 

VALVE'S 




- 

— .. . 


PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM 

OXYGEN FLOW 

HYDROGEN flow 

TEMPERATURE 

1049.15 

662.27 

749.80 

t 

749.80 


749. BO 

- PRESSURE IN 

572.76 

573-00 

693.85 


476.50 


572.20 

PRESSURE OUT 

572.62 

573.00 

476.5? 



90.44 


90.13 

EFFECTIVE AREA 


.23575 

.17627 

.00110 



.00206 


.01031 

FLOW 


1.204 

1.023 

1.203 



1.203 


1.800 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF , 

SCALE 

FACTOR 

HEAT TRANS. 

1 COLD SIDE 

1.800 

579.97 574.91 

55.00 283.75 

-45.5 

8ft 2 , 6 

,230 

1.000 

1.000 

1598.60 BTU/MIN 

HOT SIDE 

.596 

572.63 572.62 

1049.15 217.8? 

3592.7 

562,9 

,636 

1.000 

1.000 

4 PASS COUNT 

WX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP CUT 

IN H 

OUT 

eff. 

. SCALE. 

FACTOR ... 

.... HEAT TRANS. 

3 COLO SIDE 

1 • BOO 

S74.67 574.60 

283.75 480.19 

842.8 

3,526 • ft 

,ft60 

1.000 

1.000 

1230.29 BTU/MIN 

HOT SIDE 

1.800 

574.1« 573.46 

667.1B 47S. 89 

2261.0 

1563.9 

,ft99 

1.000 

1,000 

6 Pass parall 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

heat TRANS. 

5 COLD SIDE 

1.800 

574,54 574.22 

460.19 667,23 

1526,4 

2261.2 

.685 

1.000 

1.000 

1322.41 BTU/MIN 

... HOT SIDE 

. 57.000 

200.00 199.96 

694.04 652.21 

.0 

.0 

.179 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

6 COL° SIDE 

1.800 

573.43 573.09 

475.89 662.27 

. 1583.9 

22ft3 • 6 

.785 

1.000 

1-QOO 

1187.54 BTU/MIN 

HOT SIDE 

28,500 

200.00 199.99 

713.34 627,15 

.0 

.0 

• 363 

1.000 

1.000 

4 PASS COUNT 

1 

X 

X 

z 

0 

• 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

. HEAT TRANS. 

8 COLD SIDE 

,777 

572,90 572.87 

662.27 1558.23 

2243.8 

5379.6 

.965 

1.000 

1,000 

2437.04 BTU/MIN 

HOT SIDE 

3.003 

14.92 14,76 

1571.86 1187.45 

.0 

.0 

.ft23 

1.000 

1,000 

2 PASS COUNT 

NX VO, 

FLC« 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS, 

9 COLD SIDE 

1.800 

572.57 572.25 

773.86 749.80 

2634.9 

2550.5 

.051 

1.000 

1.000 

-151.86 BTU/MIN 

HOT SIDE 

1.203 

900.00 899.94 

' 300.00 749.80 

35.4 

160.0 

, 9ft9 

1.000 

1.000 

1 PASS PARALL 



Computer Case 8B (Continued) 


station 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO E 

NTHALPY 

\ 

.000 

• 000 

.000 

.000 

41 

573.435 

475,688 

• 221 

1583. *36 

E 

• 000 

.000 

*ooo 

.000 

42 

573.067 

662.274 

• 1 65 

2243.797 

3 

• 000 

.000 

,000 

.000 

43 

573.047 

662.274 

.165 

2243.796 

4 

.000 

.000 

.000 

.000 

44 

573.047 

662.274 

.165 

2243.796 

5 

900*000 

300*000 

16.648 

35.434 

45 

573.008 

662,274 

.165 

2243,796 

6 

699*939 

709. /98 

3*674 

160.823 

46 

572.897 

662.274 

.165 

2243,793 

7 

693*863 

749*796 

3*650 

160*846 

47 

572.887 

1558.230 

.071 

5379.573 

6 

893*850 

749.796 

3.649 

160.846 

46 

57£*995 

662.274 

.165 

2243,795 

9 

476*523 

749.798 

1.945 

162*365 

49 

572.867 

662.274 

.0 00 

*000 

10 

476*499 

749.796 

1*944 

162.365 

50 

572.867 

1049.148 

.105 

3592.669 

1 1 

90*437 

749.798 

.369 

163.790 

51 

572.805 

1049.148 

• 105 

3592,667 

12 

200*000 

713.343 

*000 

.000 

52 

572*777 

1049.148 

.105 

3592,667 

13 

199.968 

627.146. 

. . .000 

. . *000 

53 

572.619 

.000 .. 

.000 

,000 

14 

199*968 

627.148 

.000 

.ooo 

54 

572.621 

773.878 

.138 

2634.892 

15 

199.988 

627.148 

.000 

.ooo 

55 

572*635 

1049.148 

.105 

3592.663 

16 

200.000 ' 

694.036 

.000 

.000 

56 

. 572.621 

217.819 

.485 

5 b2 , 93 6 

17 

200*000 

694.036 

.000 

.000 

57 

572.573 

773.878 

.138 

2634.891 

18 

200.000 

694.038 . 

.000 

.ooo 

58 

572.247 

749*801 

.144 

2550,512 

19 

199.965 

652.205 

.000 

.000 

59 

572.202 

749. BO 1 

. .144 

2550.511 

20 

*000 

.000 

.000 

.000 

60 

90.126 

749, 601 

.023 

2540,268 


.000 

.000 

• 000 

.000 

61 

82.627 

1937,826 

.008 

6725*046 

22 

*000 

.000 

♦ ooo 

.000 

62 

62.606 

1937.826 

.000 

.000 

23 

.000 

.000 

• ooo 

.000 

63 

19.391 

1664.996 

.000 

• 000 

24 

.000 

.000 

.000 

.000 

64 

14.974 

1571.855 

• 000 

*000 

25 

*000 

.000 

.000 

.000 

fe5 

14.919 

1571.855 

.000 

*000 

26 

575.000 

55.000 

3*964 

-45.499 

6b 

14.764 

1187.45? 

.000 

,000 

27 

574.974 

55.000 

3.984 

-45.500 

67 

14.70 0, 

1187.453 

- .000 

*000 

26 

574.905 

283.749 

.370 

842.765 

60 ■ 

.000 

.000 

... .000 

*000 

29 

574.887 

263.749 

.370 

842.766 

69 

• ooo 

.000 

• ooo 

.000 

30 

574.887 

263.749 

.370 

842.766 

70 

.000 

550,000 

.000 

.000 

31 .... 

574.870 

283.749 

.370 

842,766 

71 

... .... .000 

652.205 

.ooo 

.. .000 

32 

574*600 

460.189 

* 228 

1526.378 

72 

• ooo 

653.307 

.000 

,000 

33 

574.572 

460.189 

♦ 220 

1526,378 

73 

.000 

.ooo 

*000 

.000 

.... 34 

574.572 

460.189 

* 22 8 

1526.378 

74 

- *00,0 . 

.000 

• 000 

* 0 0 0 

35 

574.543 

460.169 

.228 

1526.377 

75 

.000 

.000 

.000 

,000 

36 

574.222 

667.227 

• 16 4 

2261.179 

76 

*000 

.000 

.000 

,000 

37 

574*103 

667.182 

.164 

2261.021 

77 

• ooo 

.000 

• ooo 

,000 

38 

574*163 

667.182 

• 1 64 

2261.021 

78 

.000 

.000 

• ooo 

.000 

39 

574.143 

667.182 

• 164 

2261.020 

79 

.000 

.ooo 

.000 

.000 

40 ....... 

573.464 

475.088 

• 221 

1503.937 

80 

.000 

.000 

• ooo 

1 .000 



B— 30 


Computer Case 9 


* CONDITION * OKATCH 


ambient PRESSURE 14.70 PSIA. 


07 DEC 72 Ht«7«30 


HYDRAULIC POWER 

5*00 

gear box LOSS 

24,00 

first stage power 

06.05 

SPC . 

5.125- . AMW 3.10 

hyoraulic pump 

30.29 

LUBE PUMP 

A. 00 

second stage 

17.24 

0/F 

.537 

total gear box 

35.29 



TOTAL TURBINE 

b3,29 

PT OUT 

19.700 


TURBINE INFORMATION 


plow 

3.014 

PRESSURE 

66*22 

14.95 

EFFICIENCY 1ST 

.429 

A 1 

.1517 

specific heat ratio 

1.362 

temperature 

1933.7 

1564.4 

EFFICIENCY 2ND 

.575 

A 2 

.2335 

PRESSURE RATIO 

5.77 

ENTHALPY 

.0 

.0 

efficiency total 

.513 

HP 

63.29 


A3 .5538 
A4 . 6096 
N 63000. 


CONTROL VALVES 



preheater bypass RECUPERATOR BYPASS 

OXYGEN TRIM 


OXYGEN FLOW 

HYDROGEN flow 

TEMpERAT IRE 

1342.50 

641.53 

974.55 


974.55 


974.55 

- PRESSURE IN 

571.72 

572,69 

693.80 


301.71 


570.91 

PRFSSURE OUT 

571.39 

572.64 

381.74 



93.62 


93.35 

EFFECTI *\ AREA 

. 

20852 

.00000 

.00110 


« 

00257 


.01264 

FLON 


1.357 

.000 

1.053 



1.053 


1,961 - 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFP. 

SCALE 

factor 

HEAT TRANS. 

1 COi 0 SIDE 

1.961 

574.97 574,87 

55.00 338.47 

"45 , 5 

1061. 0 

*220 

1.000 

1.000- 

2171.84 BTU/MIN 

r-»OT SIDE 

.604 

571.54 571.52 

1342.58 238.01 

4619.6 

660.6 

.650 

1.000 

1*000 

4 PASS COUNT 

MX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H . 

OUT 

EFF. 

SCALE 

factor 

heat trans. 

3 C CL 0 SIDE 

1.961 

57a. 82 574.48 

338.47 460.01 

1061.8 

1525.7 

.465 

1.000 

uooo 

909.62 BTU/MIN 

ROT SIDE 

1.961 

573.97 573,22 

S99.67 470.60 

2024.4 

1565.3 

.493 

1.000 

1.000 

6 PASS PARALI 

HX MO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

5 COLO SIDE 

1.961 

574.41 574.05 

460,01 599,58 

1525.7 

202a. 1 

• 622 

1.000 

1*000 

977.50 BTU/MIN 

. ... HOT SIDE 

57.000 

200.00 199.86 

629.90 597.13 

.0 

.0 

.193 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

6 cold side 

1.961 

573.10 572. 7B 

470.00 641.53 

1565.3 

2171.1 

.755 

1.000 

1.000 

1 169, 15 BtU/HJN 

HOT SIDE 

28.500 

200.00 199.98 

696.91 609.51 

.0 

.0 

.367 

1.000 

1.000 

4 pass count 

«x NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

8 COLO SIDE 

1.961 

572.00 571,86 

641.53 1342.60 

2171.1 

4619. 6 

.760 

1.000 

1.000 

4602,39 BTU/MIN 

HOT SIDE 

3.014 

14.89 14.75 

1564.41 607.12 

■ 0 

*0 

.621 

1.000 

1.000 

2 PASS COUNT 

HX \0, 

FLO' 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

heat trans. 

9 COLO SIDE 

l.°6l 

571. «5 570.98 

1002.28 974.55 

3429.7- 

3333.3 

.039 

1.000 

1.000 

-189.07 BTU/MIN 

HOT SIDE 

1.0*3 

900.00 899.94 

AUO.OO 974.55 

35.4 

214.9 

.961 

1.000 

1.000 

1 PASS PARALI 



Computer Case 9 (Continued) 


GO 


ITaTION 

PRESSURE TEMPERATURE 

Rho enthalpy 

- 1 - 

♦ 000 

.000 

.000 

.000 

2 

• 000 

.000 

.000 

• ooo 

3 

• 000 

.000 

,000 

,000 

4 

• 000 

,000 

.000 

,000 

s 

900.000 

300.000 

16*648 

35.434 

6 

699. 942 

974,553 

2.638 

214.909 

7 . 

893*896 

974.553 

2.619 

214.920 

6 

893*883 

974 . SS 3 

2.619 

214.920 

9 

381*737 

974,553 

1.212 

215*792 

10 

381.708 

97 a . 5 S 3 

1.212 

215 * 7*2 

U 

93*623 

97 a . 553 

.299 

216.290 

12 

200*000 

696.910 

.000 

,000 

13 

199.962 

609,513 

.000 

.000 

14 

199*902 

609,513 

.000 

,000 

IS 

199*982 

609,513 

.000 

.000 

-.16 

206.000 

629.902 

.000 

,000 

17 

200.000 

629.902 

.000 

*000 

IS 

200.000 

629.902 

.000 

.000 

1 9 

— 199.662 

597.131 

--.000 

.000 

20 

• 000 

.000 

.000 

.000 

2 1 

• 000 

.000 

.000 

.000 

22 

.000 

.000 

. .000 

.000 

23 

.000 

.000 

.000 

.000 

24 

*000 

.000 

.000 

.000 

25 

• 0 00 

.000 

.. .000 

.000 

26 

575.000 

55.000 

3 . 96 a 

- 45,499 

27 

574.969 

55.000 

3.964 

- 45.500 

26 w 

574.673 

336 . a 72 

.310 

1061.844 

29 

574 * S 48 

338 . a 72 

.310 

1061.644 

30 

574*848 

338,472 

.310 

1061.844 

31 - . .. 

574*823 

336.972 

.310 

1061,644 

32 

574,483 

aoo.oia 

.226 

1525.731 

33 

574,449 

U 60.014 

.226 

1525.730 

— 34 .. 

574.449 

460.014 . 

.228 

1525.730 

35 

574.415 

460.014 

.226 

1525.730 

36 

574.054 

599.584 • 

.181 

2024.124 

... 37 

... . 574.011 

599.669 

.181 

2024.421 

30 

574,011 

599.669 

.181 

2024.421 

39 

573*968 

599.669 

.181 

2024.420 

40 

573.218 

. . -. 470.796 

.223 

1565.299 


STATION pressure TEMPERATURE RHQ ENTHALPY 


41 

573.183 

470.796 

.223 

1565,298 

42 

572.778 

641.528 

.170 

2171.091 

43 

572.732 

641*520 

.170 

2171.090 

44 

572.732 

641,528 

.170 

2171.090 

45 

572.687 

641.528 

.170 

2171,089 

46 

572.004 

641.528 

.170 

2171.076 

47 

. . 571.863 

1342.597 

.082 

4619.643 

48 

572 . 6 B 7 

641 ,528 

.170 

2171.089 

49 

572.687 

641,528 

.000 

.000 

50 

571.663 

1342.577 

.062 

4619.573 

51 

571.768 

1342,577 

.082 

4619.571 

5 * 

571.723 

1342.577 

.082 

4619.570 

53 

571.394 

.000 

.000 

.000 . 

54 

571.524 

1002.278 

.110 

3429,683 

55 

571.543 

1342.577 

.061 

4619.566 

56 

571.524 

238.010 

.441 

660.638 

57 

571,454 

1002.276 

,110 

3429.681 

58 

570.979 

974.554 

.113 

3333.279 

59 

570.910 

974.554 

.113 

- 3333.278 

60 

93*352 

974,554 

.019 

3322.222 

61 

86*239 

1933*716 

.009 

6710.704 

62 

86*217 

1933.716 

.000 

.000 — 

63 

19.792 

1664,999 

.000 

.000 

64 

14.953 

1564,409 

♦ 000 

.000 

65 

14,694 .. 

.. 1564.409 ... 

.000 

,000 -..- 

66 

14.747 

807.118 

.000 

.000 

67 

14*700 

807.118 

.000 

.000 

68 

.000 

.000 

.000 

.000 

69 

.000 

.000 

.000 

.000 

70 

.000 

550.000 

.000 

.000 

71 

.000 

565,348 

♦ 000 

.000 

72 

.000 

506,521 

• 000 

.000 

73 

.0 00 

• 000 

*000 

,000 

74 

.000 

.000 

.000 

.000 

75 

.000 

.000 

*000 

.000 

76 

.000 

.000 

.000 

.000 

77 

.. .000 

.000 

- .000 

,000 

73 

.000 

.000 

.000 

.000 

79 

.000 

.000 

.000 

.000 

80 

- .000 

.000 .. 

. . .000 

1.000 - 


u 




B-32 


Computer Case 9B 


* CONDITION * 

MATCH 

AMBIENT PRESSURE 

14*70 PS1A. 





07 OEC 

72 .13:47143-. 

HYDRAULIC POWER 

5 

.00 gear BOX LOSS 

24.00 

first stage power - 

46.19 

SPC 

5.398 AMW 3.37 

HYDRAULIC PUMP 

30 

.29 LUBE PUMP 

4,00 

SECOND STAGE 

17.10 

O/F 

.670 

total gear 0OX 

35 

.29 


TOTAL TURBINE 

63.29 

°T OUT 

14.700 




TURBINE information 






FLOW 


3.175 PRESSURE 

87.36 14* 

99 EFFICIENCY 

1ST 

.442 

A 1 

.1517 A3 .5538 

SPECIFIC HEAT Ra 

TIO 

1.358 TEMPERATURE 

1940.9 1562 

.9 EFFICIENCY , 

2ND 

*580 

A2 

.2335 a4 .6096 

pressure ratio 


5,63 ENTHALPY 

.0 

.0 EFFICIENCY 

TOTAL 

.52U 

HP 

63,29 N 63000. 




CONTROL VALVES 





, 


PREHEATER BYPASS RECUPERATOR BYPASS 

OXYGEN TRIM 

OXYGFN FLOW 

hydrogen FLOW 

temperature 

1110.01 

646*66 

749.99 


749*99 


749.99 

- PRESSURE IN 


572.49 

572.81 

893.10 


477.42 


57 U 74 - 

PRESSURE OUT 


572.20 

S72.81 

477.45 



95.66 


95.33 

EFFECTIVE area 


.16721 

.11953 

.00117 



.00218 


.01090 

— -FLOW 


1.137 

.904 

1.274 



1.274 


1.901 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

f ACTOR 

HEAT TRANS. 

. 1 cold side 

W90! 

574.97 574.88 

55.00 335,69 

-45.5 

1051,6 

.266 

1.000 

uooo 

2085.22 BTU/MJN 

HOT SIDE 

.763 

572.22 572.20 

1110.01 273.72 

3604.3 

802.5 

.793 

1.000 

1.000 

4 pass count 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

- IN H. 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS, ... _ 

3 COlO SIDE 

1.901 

574.83 574.51 

335.89 460.01 

1051.6 

1525.7 

.466 

1.000 

uooo 

901.06 BTU/MIN 

HOT SIDE 

1.901 

574,03 573.32 

602,3s 470.65 

2033.8 

1564.8 

.494 

uooo 

1.000 

6 pass parall 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

5 COLO SIDE 

1.901 

574.45 574,11 

460*01 602.35 

1525.7 

2033.6 

.832 

1.000 

uooo 

965.75 BTU/MIN 

HOT SIDE . . 

57.000 

200.00 199.87 

631.10 598.77 

.0 

.0 

. .169 

1.000 

1 . 000 ... 

4 PA5S COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

6 COLD SIDE . 

1.901 

573.28 S72.90 

470.65 646.86 

1564.6 

2189*6 

.766 

1 * Q 0 0 

UQOO . 

1187.94 BTU/MIN 

HOT SIDE 

28.500 

200.00 199.98 

700.69 613.66 

,0 

,0 

,378 

UOOO 

uooo 

4 PASS COUNT 

HX NO. 

. FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

.factor .. 

HEAT TRANS. 

0 COLD SIDE 

,997 

572.64 572.59 

646,86 1530.12 

2189.8 

5280.5 

.964 

1.000 

1.000 

3080.29 BTU/MIN 

HOT SIDE 

3.175 

14.93 14.77 

1562.89 1103.13 

.0 

.0 

.502 

1.000 

1.000 

2 PASS COUNT 

MX fcO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLO SIOE 

1.901 

572.14 571.79 

774.14. 749.99 

2635.6 

2551.2 

.051 

1.000 

1.000 

-160.87 BTU/MIN 

HOT SIDE 

1.274 

900.00 899.93 

300.00 749.99 

35.4 

160.9 

.949 

1.000 

1.000 

1 PASS PARALL 



Computer Case 9B (Continued) 


station 

PRESSURE TEMPERATURE 

rho enthalpy 

STATION 

\ 

.000 

.000 

.000 

.000 

41 

2 

• 000 

.000 

.000 

.000 

42 

3 

.000 

.000 

# ooo 

,000 

43 

4 

.000 

.000 

.000 

.000 

44 

5 

900*000 

300.000 

16*646 

35.434 

45 

6 

899*933 

709.986 

3.673 

16 Q .800 

46 

7 

893.110 

749.986 

3.645 

160.893 

47 

a 

093.104 

749 . 98 B 

3.645 

160.893 

40 

9 

477.447 

709.986 

1.940 

102,40* 

49 

10 
1 1 

477.420 

i 3 . 

749.960 
f y * m yoo 

1 .948 
.390 

162.406 

163.813 

50 

51 

12 

200.000 

700.689 

.000 

.000 

52 

.13 

199.984 

613.656 

.000 

.000 

53 

14 

199 . oeu 

613.656 

,000 

*000 

54 

15 

199.984 

613.656 

.000 

.000 

55 

16 

200.000 

631.098 

. .* 000 - 

.000 

56 

17 

200.000 

631.098 

.000 

.000 

57 

10 

200.000 

631.098 

.000 

.000 

56 

19 

_ - 199.669 

596.775 

- .000 

.000 

59 

20 

.000 

.000 

.000 

,000 

60 

21 

.000 

.000 

*000 

.000 

61 

22 

.000 

.000 

.000 

.000 

62 

21 

*000 

,000 

.000 

.000 

63 

23 

.000 

.000 

.000 

.000 

64 

25 

.000 

.. • .000 

*000 

• ooo 

65 

26 

575.000 

55.000 

3.904 

- 45.499 

66 

27 

574.971 

55.000 

3-964 

- 45.500 

67 

U 

574.001 

335.893 

.312 

1051.620 

66 

Vt 

574*058 

335.893 

*312 

1051.620 

69 

30 

574.050 

335.693 

.312 

1051.620 

70 

31 

574.035 

335.893 

.312 

1051.620 

71 

32 

574*515 

660.008 

.220 

1525.706 

72 

33 

574.483 

460.008 

.220 

1525.706 

73 

$4 

574.483 

460.008 

-228 

1525.706 

74 

35 

574.451 

• 460.008 

*228 

1525.706 

75 

36 

574 .Hl 

602.352 

• 100 

2033.826 

76 

„ 37 

574*071 

602.346 

.100 

2033.812 

7 7 

36 

574.071 

602.348 

.180 

2033,812 

78 

39 

574.030 

602.348 

-100 

2033.612 

79 

40 

573.318 

070.647 

.223 

1564.756 

00 


PRESSURE TEMPERATURE 

573 . 2*5 
S 72.903 
572.860 
572.860 
572.817 
57 , 2.639 
. 57 ii * b Q 4 

572.807 
572*503 
572.594 
572.520 
. 572,493 

.... 572.197 
572*197 
572.222 
... 572.197 

572 * 1*4 
571 . 78 b 
-- 571*757 . 

95.331 
07.380 
07.357 
20*077 
14.993 
14.932 
14 - 7*6 
14*700 
.000 
.000 
.000 

. . .000 
.000 
• 000 
.0 0-0 
.000 
.000 
.ooo 
.000 
.00 0 
.coo 


•RHG ENTHALPY 


.223 

1564.756 

.169 

2189.779 

.169 

2169.776 

.169 

2189.778 

.169 

2189.778 

.169 

2189.774 

. .072 

5280.514 

.169 

2169,777 

.000 

.000 

.096 

3804.261 

.098 

3804.260 

.098 

3804.259 

.000 

.000 

.130 

2635.809 

.098 

3804.253 

.... .382 

802.457 

.138 

2635.806 

.144 

2551.189 

.144 - 

2551.168 

.024 

2541.044 

.009 

6737.070 

- .000 

. 000 . 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

-ooo 

.ooo 

.000 

.000 

*000 

.000 

.000 

,ooo 

.ooo 

.ooo 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.ooo 

.000 

,000 

,000 

,000 

.000 

.000 

. .000 

l.ooo 


470*647 
646.060 
646.860 
646.060 
646.060 
646.060 
1530 .122 
646.660 
646.060 
1110*009 
1110.009 

1110.009 
.000 . 

774.142 

1110*009 

273*716 

774.142 

749*992 

749.992 

749.992 

1940.864 

1940.864 

1665.000 

1562.009 
1562.809 
1103.129 
1103.129 

.000 
*000 
550.000 
506.501 
507.752 
.000 
.000 
• 000 
.000 
.000 
.000 
.000 
*000 



♦ tf -8 


Computer Case 10 


* CONDITION * 

DMATCH 

AMBIENT PRESSURE 

14.70 PS I A , 





07 DEC 

72 l3|47t$7- 

hydraulic power 

10 

,oo gear box loss 

24.00 

FIRST STAGE POWER 48. 

94 

SPC 

- 4,719* - AMW 3.12 

HYORAUIIC PUMP 

30 

,57 LUBE PUMP 

4,00 

SECQNO STAGE 

19. 

63 

O/F 

• S50 

TOTAL gear box 

40 

♦ 57 


TOTAL turbine 

6 6, 

57 

PT OUT 

14.700 




TURB’INE INFORMATION 






FLO* 


3.191 PRESSURE 

90.96 14. 

98 EFFICIENCY 

1ST 

.430 

A 1 

.1517 A3 . .5538 

. -- -SPECIFIC HEAT RATIO 

1.362 TEMPERATURE 

1936.6 1556 

.0 EFFICIENCY , 

2ND 

.574 

A2 

.2335 . A4 • .6096 

pressure ratio 


6.07 ENTHALPY 

.0 

.0 EFFICIENCY 

TOTAL 

.517 

HP 

68.57 N 63000. 



i 

CONTROL VALVES 







PREHEATER BYPASS RECUPERATOR BYPASS 

oxygen trim 

OXYGEN 

FLOW 

HYDROGEN flow 

temperature 

1335.65 

632.52 

954.72 


954 

♦ 72 


954.72 

PRESSURE IN 


571.42 

572.47 

893.07 


390 

.80 



57 0.52 - 

PRESSURE OUT 


570.94 

572.47 

390.84 


98 

.93 


98.64 

EFFECTIVE AREA 


.17444 

.ooooo 

.00117 


,00267 


.01335 

FLOW 


1.367 

.000 

1.132 


1. 

13? 


2.059 -- 

HX NO. 

FLOW 

IN pressure out 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

factor 

HEAT TRANS. 

- 1 COLO SIDE 

2.059 

574,97 574.86 

55.00 351.02 

- 45.5 

mi. 4 

a 23 1 

1.000 

1.000 

2381.90 OTU/MIN .... 

HOT SIDE 

.672 

571.19 571.17 

1 335*65 253.79 

4595.1 

722.8 

.845 

1.000 

1.000 

4 PASS COUNT 

MX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

►ACTOR 

heat THANS. 

3 COLO SIDE 

2-059 

574.60 574.42 

351.02 460.11 

1111.4 

1526,1 

.466 

1.000 

1.000 

853.82 BTU/MIN 

nOT SIDE 

2,059 

573.66 573.05 

584.87 469.93 

1972.6 

1562,1 

.49? 

1.000 

1,000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EPF. 

SCALE 

factor 

HEAT TRANS, 

5 COLD SIDE 

2.059 

574.35 573.96 

460.11 585,00 

1526.1 

1973.0 

.800 

1.000 

1.000 

920,18 BTU/MIN 

HOT SIDE 

57,000 

200.00 199.81 

616.18 564.99 

.0 

.0 

.20 0 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

HEAT THANS. 

- 6 COLD SIDE 

2.059 

573.01 572.57 

469.93 632,52 

1562,1 

2139,5 

.741 

1.000 

. 1.000 . 

1188.80 BTU/HIN. 

HOT SIDE 

28.500 

200.00 1Q9.96 

669,44 601.74 

.0 

.0 

.400 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSUPE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HFAT TRANS. . 

6 COLD SIOE 

2,059 

571.73 571.58 

632.52 1335,71 

2139.5 

4595.4 

,761 

1.000 

1.000 

5056.39 BTU/MIN 

HOT SIDE 

3.191 

14.91 14.75 

1555.98 802.79 

.0 

.0 

.816 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

9 COLO side 

2.059 

571*10 570.59 

982.42 954.72 

3360.6 

3264.3 

.041 

1.000 

1.000 

-196.32 BTU/MIN 

HOT SIDE 

1.132 

900.00 699.94 

300.00 954.72 

35.4 

210.1 

.959 

1.000 

1.000 

1 PASS PARALL 



Computer Case 10 (Continued) 


CD 

i 

w 

VI 


station pressure temperature Rho ENTHALPY STATION pressure temperature rhq enthalpy 


1 

.000 

.000 

.000 

.000 

2 

.000 

.000 

.000 

.000 

3 

• 000 

.000 

.000 

.000 

4 

.000 

.000 

.000 

.000 

5 

900.000 

300.000 

16.646 

35,434 

6 

999.935 

954,721 

2.693 

210,119 

_ 7 

893.064 _ 

954.721 

2.871 

. 210.132 

6 

893.070 

954.721 

2.871 

210.132 

9 

390.836 

954.721 

1.265 

211.051 

.... 10 

390.803 

954.721 

1.265 

211.051 

11 

98.932 

954.721 

*321 

211.593 

12 

200.000 

689,435 

.000 

.000 

— 13 • 

199.980 

601.741 

... .000 . 

.00 0 

U 

199.980 

601.741 

.000 

.000 

15 

199.980 

601.741 

.000 

.000 

16 — - 

. 200.000 

616.182 

.000 

.000 

17 

200.000 

616.182 

.000 

.000 

16 

200.000 

616.182 

.000 

.000 

19 

.199.806 

564.986 

.000 

.000 

20 

.000 

.000 

.000 

.000 

21 

.000 

,000 

,000 

.ooo 

22 - 

.000 

.000 

.000 

. .000 

23 

.000 

.000 

.000 

.ooo 

Z ± 

.000 

.000 

.000 

.000 

25. „ --- 

.000 

.000 

.000 

.000 

26 

575.000 

55.000 

3.964 

-45.499 

27 

574.966 

55.000 

3.984 

-45.500 

26 

574. 8S7 - 

351.020 

.299 

1111.381 

29 

574.829 

351.020 

.299 

1111.381 

30 

57^.829 

351.020 

.299 

1111.361 

31 . 

574.800 

351.020 

.299 

1111.381 

32 

574.420 

460.109 

.228 

1526.078 

33 

574.383 

460.109 

.228 

1526.076 

34 

574.383 

460.109 

.228 

1526.078 

35 

S74.346 

460.109 

.228 

1526,077 

36 

573.955 

584.997 

.tea 

1973.004 

__ 37 .... 

. 573.909 

584.874 

• 184 

1972.571 

36 

573,909 

584.874 

.164 

1972.571 

39 

573.863 

584.874 

.184 

1972.570 

. ao .. 

573.052 

469.926 

.223 

1562.118 


41 573.014 069.928 .223 1562.118. 

42 572.571 632.519 .172 2139. Sl5 

Hi 572.522 632.519 .172 2139.514 

44 572.522 632.519 .172 2139.514 

45 572.472 632.519 .172 2139,513 

46 571.729 632.519 .172 2139.499 

47 571.576 1335,710. . .082 . 4595.368 

46 572.472 632.519 .172 2139.513 

49 572.472 632.519 .000 .000 

50 571.577 1335.646 .082 4595.140 

51 571.472 1335.646 .082 4595,138 

52 571.425 1335.646 .082 4595.137 

53 570.937 . .000 ... -.000, . .000. 

54 571.171 982.425 .112 3360.650 

55 371.194 1335.646 .082 4595.131 


56 

. 571.171 

253.786 - 

. .412 

. 722.823 

57 

571.095 

962.425 

.112 

3360.648 

58 

570.591 

954*723 

.115 

3264.323 

59 

570.517 

954*723 

• .115 

3264.322. 

60 

9B.637 

954.723 

.020 

3253.441 

61 

91.001 

1936,780 

.009 

6722.190 

62 

. 90.977 - 

1936,780 

.000 — 

.000 

63 

20.533 

1665.001 

.000 

,000 

64 

14.978 

1555,976 

.000 

,000 

65 

14.912 

1555.976 

.000 . 

.000 

66 

14.752 

802*768 

.000 

,000 

67 

14.700 

802.788 

.000 

.000 

66 

.ooo 

.000 

- - .000 

.000 

69 

.000 

.000 

.000 

.000 

70 

.000 

550.000 

.000 

.000 

71 

. .000 

570.992 

. . .000 ... 

.000 

72 

.000 

572.181 

.000 

.ooo 

73 

.000 

.000 

.000 

,000 

74 

. . .000 

.000 

. -.000 - 

.000 

75 

.ooo 

.000 

• ooo 

.000 

76 

.000 

.000 

.000 

.000 

77 

.000 

. .000 

... .000 - 

- ,000 

78 

.000 

.ooo 

.ooo 

.000 

79 

.ooo 

.noo 

. .000 

.000 

60 

.ooo 

. .000 

.000 . 

1.000 
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Computer Case 108 


- . - * condition * 

OMATCH 

AMBIENT pressure 

19.70 PSIA. 





07 DEC 

72 13 1 4Sl 06 

HYDRAULIC POWER 

- 10 

.00 gear box loss 

29.00 

FIRST STAGE POWER 

49. 

06 . . . 

spc 

9.947 - A MW 3-37 

HYDRAULIC PUMP 

30 

.57 LUBE PUMP 

9.00 

SECOND STAGE 

19. 

51 

O/F 

• 672 

total gear box 

40 

.57 


total turbine 

66. 

57 

PT OUT 

19.700 




TURBINE INFORMATION 






FLOW 


3.305 PRESSURE 

92.06 IS. 

02 EFFICIENCY 1ST 

.442 

A1 

.1517 A3 .5538 

- specific heat Ratio 

1.358 TEMPERATURE 

1943.3 1554 

.3 EFFICIENCY 2ND 

.580 

A2 

.2335 - A4 .6096 

PRESSURE RATIO 


6.13 ENTHALPY 

.0 

.0 EFFICIENCY TOTAL 

.527 

HP 

68.57 N 63000. 




CONTROL VALVES 





. . ... 


preheater bypass recuperator bypass 

OXYGEN TRIM 


OXYGEN 

FLOW 

HYDROGEN flow 

TEMPERATURE 

1125. 54 

637.15 

799.79 


749 

.79 


749. 80 

PRESSURE IN 


572.22 

572.60 

692.33 


478 

.13 


571.39 

PRESSURE OUT 


571.84 

572.60 

978.16 


100 

.02 


100.97 

EFFECTIVE AREA 


.15079 

.10937 

.00123 


.00230 


.01198 

FLOW 


1.155 

.886 

1.399 


1. 

344 


2.001 - - - - 

HX NO v 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

. 1 COLO SIDE 

2.001 

579.97 579.87 

55.00 399.60. 

-95. S 

1105*0 

.275 

1. 000 

WOOQ 

2303*39 BjU/mN 

HOT SIPE 

.046 

571.88 571.89 

1125.59 293.92 

3858.2 

883.7 

.7?7 

1.000 

1.000 

4 PASS COUNT 

HX NO* 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

3 COLO SIDE 

2.001 

574.81 574.45 

349.60 46*0.15 

1105.8 

1526.2 

.967 

1.000 

1.000 

841,15 8TU/HIN 

HOT SIDE 

2.001 

573.92 573.16 

586*57 469.94 

1978.5 

1562,2 

*492 

1.000 

1.000 

6 PASS PARALL 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS, 

5 COLO SIDE 

2.001 

574*30 574*01 

960.15 586.65 

1526.2 

1978,8 

.007 

1.000 

1.000 

905*39 BTU/HJN 

HOT SIDE .. 

57.000 

200.00 19$. 81 

616.65 586.16 

.0 

.0 

.196 

1.000 

1.000 

9 pass count 

HX NO* 

FLOW 

IN PRESSURt OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

6 COL& SjOE 

2.001 

573.12 572.70 

469.94 637.15 

1562.2 

2155.7 

.749 

1.000 

1.000 - 

- 1107.55 btu/min 

HOT SIDE 

28.500 

200.00 199.98 

693.27 605.73 

.0 

.0 

.392 

1.000 

1.000 

a pass count 

HX NO, 

FLOW 

IN PRESSURE OUT. 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

factor . 

HEAT TRANS. 

6 COLD SIDE 

1.115 

372.39 572.33 

637.15 1513.59 

2155.7 

5222.2 

.956 

1.000 

1.000 

3919,30 BTU/MIN 

HOT SIDE 

3.345 

19.95 19.77 

1559.31 1069.77 

.0 

.0 

.528 

1.000 

1.000 

2 PASS COUNT 

MX SC* 

FLO* 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 cold side 

2.001 

571.78 571.90 

773.99 799.80 

2635.3 

2550.5 

.051 

1.000 

1.000 

-169,65 BTU/MIN 

. .. . _ HOT SIDE 

1.344 

900.00 899.93 

300.00 799.79 

35.9 

160.8 

.999 

1.000 

1.000 _ 

. _ 1 PASS PARALL 



B- 37 


Computer Case 10B (Continued) 


STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY’ 

\ 

.000 

.000 

.000 

,000 

41 

573.121 

469.941 

,223 

1562.169 

2 

• 000 

,000 

.000 

.000 

42 

572.702 

637.150 

.171 

2155.748 

3 

• 000 

.000 

.000 

.000 

43 

572.655 

637.150 

.171 

2155.747 

. 4 

.000 

,000 

• oon 

,0 00 

44 

. 572.655 

637.150 

.171 

,2155.747 

5 

900.000 

300.000 

16.648 

35.434 

45 

572.607 

637,150 

.171 

2155,746 

6 

899.926 

749,791 

3.67U 

160.622 

46 

572.383 

637.150 

.171 

2155.742 

_ 7- . .... 

. .... 892,303 

749,791..... 

. . 3.643 

, 160.849 .. 

47 . ... - 

. . 572.333 

1513.56° 

._ .073 

5222.243 . 

8 

892.327 

749.791 

3.843 

160.850 

48 

572-596 

637.150 

.171 

2155.746 

9 

078 • l 55 

749.791 

1 .951 

162.358 

49 

572.333 

637.150 

.000 

.000 

10 

478,126 

749.791. 

1,951 

162,356 

50 

572.334 

1125.539 

. .097 

3858.251 

11 

100.822 

749.791 

.411 

163,750 

51 

572,250 

1125.539 

.097 

3858.249 

u 

200.000 

693.269 

.000 

.000 

52 

572.222 

1125.539 

.097 

3858.248 

U _ _ 

..... 199. °H . 

. 605.734 

.... ..ooo 

.000 

53 

..... 571.841 

.000 

,000 

.000 

14 

199,981 

605.734 

,000 

.000 

54 

571.841 

773.991 

.130 

2635.273 

15 

199.961 

605.734 

.000 

.000 

55 

571.878 

1125.539 

.097 

3858.240 

.... 1 6 

200.000 

616.849 

.000 

.000 

56 

571.841 

293.923 

- .355 

. 883,718 

17 

200.000 

616.649 

,000 

.000 

57 

571.783 

773.991 

.130 

2635,271 

18 

200.000 

616.849 

,000 

,000 

58 

571,395 

749,796 

.144 

2SS0.475 

.19 

199.807 

-586. 159 ... 

,000- 

,000 

59 

... .. 571.339 

749.796 

.144 

2550.474 

20 

• 000 

• ooo 

.000 

.000 

60 

100.472 

749.796 

.026 

2540.470 

21 

• 00 0 

• 000 

.000 

.000 

61 

92,080 

1P43.271 

.009 

6745,256 

22 

.00 0 

.000 ■ 

- .000 

.000 

62 

. . 92*056 

1943.271 

... ,000 

.000 

23 

• 000 

• 000 

.000 

.000 

63 

20.612 

1665.000 

• QOO 

.000 

24 

• 000 

.000 

.000 

• ooo 

64 

15-017 

1554.314 

.000 

.000 

.25.._ 

.0 0 0 

.000 

... .. .000 

.000 

65 

...... 14.950 

. 1554,314 

.000 

• ooo 

26 

575.000 

55.000 

3.984 

-45,499 

66 

14-771 

1069.767 

.000 

.000 

27 

574.968 

55.000 

3.984 

•45-500 

67 

14.700 

1069.767 

.ooo 

,000 

28 

574.865 

349.603 

- .300 

1105.813 

68 

, *000 

.000 

■ .000 

,000 

29 

574.839 

349,603 

.300 

1105.813 

69 

.000 

.OOO 

• 000 

.000 

30 

574.839 

349,603 

.300 

1105,813 

70 

.000 

550.000 

.000 

.000 

31 

574.812 

349.603 

,300 

1105.813 

71 

,000 

571.695 

.000 

.000 

32 

574.453 

460.154 

.228 

1526*247 

72 

• ooo 

572.884 

.000 

.000 

33 

574.416 

460.154 

.228 

1526.246 

73 

.000 

.000 

• 000 

.000 

34 

574,416 

460.154 - 

.228 

1526.246 

74 

... . .ooo 

.000 ... 

.000 

.000 

35 

574,382 

460.154 

.228 

1526.246 

75 

.000 

.000 

.000 

.000 

36 

574.012 

586.648 

.184 

1978.792 

76 

,O00 

.000 

.000 

.ooo 

37 

.... 573.969 

586.574 

.184 

1978,532 

77 

....... .ooo 

,000 .. 

.000 

. *000 

38 

573.969 

586.574 

,184 

1978.532 

78 

• ooo 

.000 

• 000 

.000 

39 

573.925 

586.574 

.184 

1978,531 

79 

.000 

.000 

♦ ooo 

.000 

*0 

573,157 

469.941 

... .223 

1562.169 

BO 

.000 

.. .000 

,000 

... 1,000 



B-38 


Computer Case 11 


* -CONDITION * DMATCH 


-AMBIENT PRESSURE 14.70 PSIA. 


07 DEC 72 


13»«8«30 


HYDRAULIC POWER 90.00 
HYDRAULIC PUMP 35.14 
TOTAL GEAR BOX 125.14 


PLOW 5.763 

specific heat ratio 1.359 

pressure ratio 10.43 


gear box loss 
lube pump 


pressure 

TEMPERATURE 

ENTHALPT 


24,00 FIRST STAGE POWER 88.78 

4.00 SECOND STAGE 64.36 

total turbine I53,i4 

turbine INFORMATION 

161.21 15.45 EFFICIENCY 1ST .4u0 

1950.3 1458.2 EFFICIENCY 2NO .549 

.0 ' .0 FFFICIENCY total .547 


SPC 

O/F 

RT OUT 


A1 

A2 

HP 


2,773- 

.635 

ia.700 


AMW 3-30 


.1517 

.2335 

153.14 


A3 

A4 

N 


.5539 

.6096 

63000. 


TEMPERATURE 
PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
-FLOW 

HX NO 


PRENFaTER bypass 
1243.94 
564.96 
562.78 
.10625 
1.641 


CONTROL VALVES 

RECUPERATOR BYPASS OXYGEN TRIM 

563.97 821.18 

567.78 876.44 

567.76 446.12 

.ooooo .oosiR 

.000 2.245 


OXYGEN FLOW 
621.16 
444.02 
176.77 
.00432 
2.245 


HYDROGEN FLOW 
821.22 
561.64 
176.14 
.02160 
- 3.538 — 


1. 

COLO SIDE 
HOT SIDE 

FLOW 

3.538 

1.697 

IN PRESSURE OUT 
574.90 574.56 

563.35 563.12 

IN TEMP CUT 

55.00 389.46 

1243.94 416.90 

IN H 

-45.5 
4271.8 

OUT 

1260.6 

1365.1 

EFF, 

,281 

.696 

SCALE 

1.000 

1.000 

factor 

1.000 

1.000 

HEAT TRANS, 

4621.27 BTU/MIN 

4 PASS COUNT 

1 * 

COLO side 

HOT SIDE 

FLOW 

3.538 

3.538 

IN PRESSURE OUT 
574.38 573.26 

571.71 569,46 

IN TEMP CUT 

389,46 460-01 

543,52 470.29 

IN H 

1260.8 
1827.6 

OUT 

1525.7 
1563 1 4 

EFF. 

.458 

.475 

SCALE 

1.000 

1.000 

factor 

1.000 

1.000 

HEAT TRANS. 

937.02 BTU/HIN 
6 PASS PARALL 

1. 

COLD SIDE 
HOT SIDE 

FLOW 

3.536 

57.000 

IN PRESSURE OUT 
573,03 571,97 

200-00 199.63 

IN TEMP OUT 

460.01 543,52 

597 *61 560.75 

IN H 

1525.7 

.0 

OUT 

1627,6 

.0 

EFF. 
.607 
• 268 

SCALE 

uooo 
. 1.000 

FACTOR 
1.000 
1.000 - 

HEAT TRANS, 

1066.13 BTU/HIN 
4 PASS COUNT . 

1 . 

COLD SIOE 
HOT SIDE 

FLOW 

3.538 

28.500 

IN PRESSURE OUT 
569.34 568.05 

200.00 199.90 

IN TEMP OUT 

470.29 563.97 

641.71 550.63 

TN H 

1563.4 

.0 

OUT 

1699.2 

.0 

EFF. 

.546 

.531 

scale 

1.000 

1,000 

FACTOR 

1.000 

1.000 

HEAT TRANS. 

1187.94 BTU/HIN 

4 PASS COUNT 


FLOW 

3.538 

5.763 

IN PRESSURE OUT 
565.76 565.34 

15.27 14.85 

IN TEMP OUT 

563.97 1243.94 

1458.22 767.02 

IN H . 

1899.2 

.0 

OUT 

4271.8 

.0 

EFF. 

.760 

.773 

scale 

1.000 

1,000 

FACTOR 

HEAT TRANS. 

I. 

COLO SIDE 
HOT SIDE 

1.000 

1.000 

8393.50 BTU/HIN 
2 PASS COUNT 

>. 

COL® side 
HOT SIDE 

FLOW 

3.538 

2.245 

IN PRESSURE OUT 
562.91 561.84 

900.00 899.81 

IN TEMP OUT 

847.20 821.22 

300.00 821.18 

IN H 

289 0 .3 
35.4 - 

OUT 

2800.0 

177.9 

EFF. 

.047 

.952 

SCALE 

1.000 

1.000 

FACTOR 

1.000 

1.000 

HEAT TRANS. 

-319.68 BTU/HIN 
. 1 PASS PARALL 



Computer Case 11 (Continued) 



STATION 

PRESSURE TEMPERATURE 

RhO ENTHALPV 

station 

PRESSURE TEMPEHATURE 

RHO ENTHALPY 


1 

.000 

.000 

.000 

.000 

41 

569.344 

470.294 

.222 

1563.400 - — - 


a 

.000 

.000 

.000 

.000 

42 

568,045 

563,969 

.187 

1899,211 


3 

.000 

.000 

.000 

.000 

43 

567- 91 1 

563.969 

.187 

1899,209 


_ a 

.000 

• 000 

.000 

.000 

44 

567. 911 

563.969 

• 1 87 

1099.209 ... 


5 

908.000 

300.000 

16.648 

35.434 

45 

567.776 

563,969 

.187 

1099 .206 


6 

899.008 

821.177 

5.265 

177.864 

46 

565*756 

563.969 

.187 

1099.171 


7 

..... 876.496 

821.177 

3.181 

177.927 

47 

.. 565.340 

1243.939 

.005 

4271. 811 


6 

878.045 

821.177 

3.161 

177-927 

48 

567.776 

563.969 

.107 

1099.206 


9 

444,123 

621.177 

1.620 

179 , 0^0 

49 

567.776 

563.969 

• 000 

.000 


- .10 

' 444.023 

821.177 

1.619 

. 179.081 

50 

565.340 

1243,937 

.085 

4271 .803 . 


11 

176.769 

821,177 

.646 

179.622 

51 

565.045 

1243,937 

.005 

4271.796 


12 

200.000 

641.713 

.000 

,000 

52 

564.965 

1243.937 

.085 

4271.794 


- - 13 — . 

199.902 

550.633 

.000 

.000 

53 

562.781 

.000 

• .ooo 

.0 00 - 


14 

199.902 

550.633 

.000 

.000 

54 

563.117 

847,200 

. IPS 

2090.323 


15 

199.902 

550.633 

.000 

.000 

55 

563.345 

1243.937 

.005 

4271.755 


—46 - — 

200.000 

597.614 

.000 

.000 

56 

563.117 

416.902 

.247 

1365.053 — 


17 

200.000 

597.614 

.noo • 

.000 

57 

562.915 

847.200 

• 1 25 

2090.319 


1 6 

200.000 

597.614 

.000 

.000 

56 

561.843 

821.215 

.127 

2799.954 


19 .. 

199.630 

560.750 

... .000 

.000 

59 

561.645 

821*215 

♦ 127 — 

2799 . 950 - - - 


20 

.000 

.000 

.000 

.000 

60 

176.141 

821.215 

.041 

2791.309 

<£> 

21 

.000 

.000 

.000 

.000 

61 

161.255 

1950,252 

.016 

6773,313 


— . — 22 

-.000 

.000 

.000 

*000 

■ ■ 62 

161.214 

1950.252 

.000 

.000 - 


23 

.000 

.000 

.000 

.000 

63 

34.939 

1665.000 

.000 

.000 


24 

.000 

*000 

• 000 

• 000 

64 

15 . 4S1 

1458.216 

.000 

.ooo 


25 

-. 000 - 

— .0 00 

.000 

.. ..... . .000 

65 

. 15.266 

1456.216 

.000 

, . .000 ... 


26 

575.000 

55.000 

3.984 

- 45.499 

66 

14.055 

767.023 

.000 

,000 


27 

574.899 

55.000 

3.984 

- 45.501 

67 

14*700 

767.023 

• ooo 

.000 


23 - 

574.562 

389.462 

.269 

1260.821 

66 

.000 

.000 

.ooo 

.000 — 


29 

574.469 

389.462 

.269 

1260.821 

69 

.000 

♦ 000 

.000 

.000 


30 

574.469 

389.462 

.269 

1260*821 

70 

.000 

550.000 

.000 

.000 


31 _ 

574.375 ... 

. 389.462 

.269 

. 1260*820 

71 

. _ . .000 

551.536 

. .000 

.000 — 


32 

573.256 

46Q.009 

.228 

1525.694 

72 

.000 

552,748 

.000 

.ooo 


33 

573.145 

460.009 

.228 

1525*693 

73 

.000 

,000 

.000 

*000 


— 34 

573.145 

460.009 

.. *228 

1525.693 

74 --- 

. .000 

• 000 

*000 

.. .000 


35 

573.035 

46Q.009 

.226 

1525.691 

75 

• ooo 

,000 

.000 

.000 


36 

571.971 

543.523 

.193 

1827,627 

76 

.000 

.000 

• ooo 

.000 


37 - 

- 571.841 

543,518 ... 

.193 

1827*607 

77 

. *000 

.ooo 

• 000 

.0 00 .. 


36 

571.641 

543.518 

.193 

1827.607 

78 

.000 

♦ 000 

.000 

.000 


39 

571 . 7U 

543.518 

.193 

1827.605 

79 

*000 

.000 

.000 

.000 


40 

569 . 4S8 

470.294 

.222 

1563.410 

80 

.000 

.ooo 

.000 

1,000 



Computer Case 11B 


* CONDITION * DMATCH 


AMBIENT PRESSURE 14.70 PSIA. 


07 DEC 72 


13 1 481 50 


HYDRAULIC POWER 90.00 
HYDRAULIC PUMP 35.14 
TOTAL GEAR BOX 125.14 


FLOW 5.875 

specific heat ratio 1.357 

PRESSURE RATIO 10.45 


GEAR BOX LOSS 
LUBE PUMP 


PRESSURE 

TEMPERATURE 

ENTHALPY 


24,00 FIRST STAGE POWER 8B.81 

4.00 SECOND STAGE 64.33 

TOTAL turbine 153,14 - 

TURBINE INFORMATION 

161,33 15.49 EFFICIENCY 1ST .445 

1952.4 1456.8 EFFICIENCY 2ND .554 

.0 .0 EFFICIENCY TOTAL .551 


spe 

O/F 

PT OUT 


2.817 

.677 

14.700 


A 1 • .1517 
A2 .2335 
HP 153.14 


AMW 3-38 


.5538 

M .6096 

N 63000. 


TEMPERATURE 
PRE5SURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
FLOW 

-HX NO, 

1 COLD SIDE 
HOT SIDE 

HX NO, 

3 COLD SIDE 
HOT SIDE 

HX NO, 

— 5 . COLO SIDE 
HOT SIDE 

HX NO, 

6 COL& SIDE 
HOT SIDE 

HX NO, 

8 COLD SIDE 
.. . HOT SIDE 

HX NO. 

. 9 COLD SIDE 

HOT SIDE 


CONTROL VALVES 

PREHEATER BYPASS RECUPERATOR BYPASS OXYtiEN TRIM 

1170.21 
566. OS 
563.93 
■ .09190 ■ 

1.631 

FLOW IN PRESSURE OUT 

3.503 574.90 574.57 

1,371 564.20 563.93 

FLOW IN PRESSURE OUT 

3.503 574.39 573.29 

3.503 571.77 569.56 

FLOW IN PRESSURE OUT 

3.503 573.07 572,03 

57.000 200.00 199,63 

FLOW . IN PRESSURE OUT 

3.503 569, i»5 568.18 

26,500 200.00 199,91 

FLOW in PRESSURE OUT 

2,766 566.68 566,42 

5,375 15.30 14.67 

FLOW IN PRESSURE OUT 

3.503 563.75 562.79 

2.373 900.00 899,80 


OXYGEN FLOW 


hyorogen flow 


564.89 

749.95 


749.95 


750.00 

567 *91 
567*91 

875.96 

474.80 


474.71 

177.36 


562.62 

176.74 

.03450 

.736 

,00221 

2.373 


.00408 • ■ 

2.373 

■ * 

,02041 

3.503 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

. HEAT TRANS. 

55,00 388,92 


1258.7 

.299 

1.000 

1.000 

4568.23 BTU/MIN 

1170.21 429.37 

4013.4 

1411.9 

.664 

1.000 

1.000 

4 PASS COUNT 

IN TEHP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

388.92 460.00 

1258.7 

1525.7 

.458 

1.000 

1.000 

934.93 BTU/MIN 

544.04 470.26 

1829.4 

1563.3 

.476 

1.000 

1.000 

6 PASS PARALL 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

460,00 544.05 

1525.7 

1829.5 

.611 

1.000 

1.000 

1064.07 BTU/MIN 

597.64 560.92 

.0 

.0 

.267 

1.000 

1.000 

4 PASS COUNT 

IN TEMP OUT 

- IN H 

OUT 

EFF . 

SCALE 

FACTOR 

HEAT TRANS. 

470.26 564.89 

1563.3 

1902.4 

• 551 

1.000 

1.000 

1187.97 BTU/MIN 

642.12 551.10 

.0 

.0 

.530 

1.000 

1.000 

4 PASS COUNT 

IN TEMP OUT 

IN H 

* OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

564.89 1331.31 

1902.4 

4579.7 

• 859 

1.000 

1.000 

7406.42 BTU/MIN 

1456.79 857.44 

.0 

.0 

.672 

1.000 

1.000 

2 PASS COUNT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

774. ai 750.00 

2636*6 

2551.0 

.051 

1.000 

1 .000 

-299.70 BTU/MIN 

300.00 749,95 

35.4 

160.9 

.946 

1-000 

1.000 

1 PASS PARALL 



Computer Case 1 1 B (Continued) 


STATION PRESSURE temperature Rho ENTHALPY STATION pressure temperature rho enthalpy 


x 

.000 

.000 

,000 

.000 

41 

569.451 

470.255 

.222 

1563.270 

a 

• 000 

.000 

• 000 

.000 

42 

568.183 

564.890 

.187 

1902.440 

3 

.000 

.000 

• 000 

*000 

43 

568.051 

564.890 

.187 

1902.438 

4 

• 000 

.000 

• 000 

.000 

44 

568.051 

564.890 

.107 

1902.430 

5 

900.000 

300.000 

16*648 

35.434 

45 

567.919 

564.890 

.107 

1902.435 

.6 

699.001 

749.947 

3*673 

160.659 

46 

566.683 

564,890 

.187 

1902.414 

7 

676.011 

749.947 

3*576 

160.946 

47 

566.418 

1331.311 

.001 

4579.741 

8 

875.961 

749.947 

3*575 

160.946 

48 

567.913 

564.890 

.107 

1902,435 

9 

474.802 

749.947 

1*937 

162*405 

49 

566 . at 6 

564.890 

.000 

.000 

IQ 

074.708 

749.947 

1*937 

162.406 

50 

566.916 

1170.213 

.091 

4013.431 

11 

177.360 

749.947 

.723 

163.510 

51 

566,144 

1170,213 

.091 

4013.424 

12 

200.000 

642.116 

*000 

• 000 

52 

566.085 

1170.213 

.091 

4013.423 

13 

199,905 

551.103 

. . .000 

.000 

53 

... 563.932 

.000 

. poao 

, 000 . 

14 

199.905 

551.103 

• 000 

.000 

54 

563.933 

774.413 

.136 

2636.581 

15 

199.905 

551.103 

.000 

.000 

55 

569.203 

1170.213 

.091 

4013.378 

16 

200.000 

597.637 

.000 

. . .000 

56 

563.933 

429.365 

.240 

1411.861 

17 

200.000 

597,637 

.00 0 

.000 

5 7 

563.751 

774.413 

.136 

2636.577 

18 

200.000 

597.637 

• 000 

.000 

58 

562.793 

750.001 

.142 

2551.011 

.19 ... 

.. 199.634 .. 

.. 560.920 

- .000 

.000 

59 

. 56 . 2 , 6 1 8 

750.001 

.142 

2551.008 

20 

.000 

.000 

.000 

*000 

60 

176.736 

750.001 

.045 

2542.817 

21 

.000 

.000 

.000 

.000 

61 

161.873 

1952.439 

.016 

6781.401 

22 

.000 

.000 

.000 

.000 

62 

161.632 

1952.439 

.000 ■ 

.000 

23 

.000 

.000 

.000 

♦ 000 

63 

35.127 

1665.000 

.ooo 

,000 

24 

.000 

.000 

.000 

.000 

64 

15.487 

1456,791 

.000 

.000 

25 

.000 . 

.000 

.000 

..... -000 

65 

15.301 

1456.791 

. ... .000 

.000 

26 

57 S.OOO 

55.000 

. 3.984 

9*45 • 499 

66 

14.874 

857.444 

.000 

.000 

27 

574.901 

5 S.OOO 

3.984 

- 45.501 

67 

14.700 

057.444 

.000 

.000 

28 

. 574.571 

. 388.923 

.270 

1256.745 

' 68 

.000 

.000 

.000 

-.000 

29 

574.480 

388,923 

.270 

1258.744 

69 

.000 

.000 

.000 

.000 

30 

574.480 

388,923 

.270 

1258.744 

70 

.000 

550.000 

.ooo 

.000 

31 

- 574.380 

. 388.923 

.269 

1258.743 

71 

.ooo 

551.560 

.000 

.000 

32 

573.290 

460.002 

.228 

1525.669 

72 

.000 

552.772 

.000 

.000 

33 

573.182 

460.002 

.228 

1525*668 

73 

.000 

.000 

• ooo 

.000 

34 -. 

573.182 

460.002 

.228 

1525.666 . 

74 

.000 

.000 

... .000 

.000 

35 

573.073 

460.002 

.228 

1525.666 

75 

.000 

.000 

.000 

.000 

36 

572.030 

54 a . 046 

.193 

1829.462 

7 fa 

.000 

.000 

.000 

.000 

.37 , 

. S 71.902 

. 504.040 

.193 

1829.440 

77 

.000 

.000 . . . 

. .000 

.000 

38 

571.902 

544.040 

.193 

1829.440 

78 

.000 

.000 

.000 

.000 

39 

571.774 

544.000 

.193 

1829.438 

79 

.ooo 

.ooo 

.000 

.000 

4 0 

569.563 

470.255 

.222 

1563.271 

80 

.000 

.000 

.000 

1.000 



z»r-a 


Computer Case 12 


* CONDITION * DMATCH 


AM0IENT PRESSURE 14.70 PSU. 


07 DEC 72 -- I3l49l31 


HYDRAULIC POWER 180.00 
HYDRAULIC PUMP 40.29 
TOTAL GEAR BOX 220.29 


FLOW 8.73b 
SPECIFIC MEAT RATIO 1.357 
PRESSURE RATIO 14.5b 


GEAR SOX LOSS 
LUBE PUMP 


PRESSURE 

TEMPERATURE 

ENTHALPY 


24.00 FIRST STAGE POWER 134.17 

4.00 SECOND STARE 114.12 

TOTAL TURBINE 246. 26 

TURBINE INFORMATION 

241.00 16.21 EFFICIENCY 1ST .44? 

1956.7 1416.9 EFFICIENCY 2ND .507 

.0 .0 EFFICIENCY TOTAL .543 


TEMPERATURE 
PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
FLOW 

MX NO. 

1 COLO SIDE 
HOT SIDE 

HX NO. 

3 COLD SIDE 
HOT SIDE 


HX NO. 

5 COLD SIDE 
_ . . HOT SIDE . 

HX NO. 

- 6 COLD SIDE 
HOT SIDE 

_HX NO, ‘ 

8 COLD SIDE 
HOT SIDE 


HX NO. 

9 cold side 

. HOT SIDE 


PREHEATER bypass 

1197.87 

553.53 

546.26 

.06069 

1.931 


FLOW 

5.212 

3.281 

FLOW 

5.212 

5.212 

FLOW 

5.212 

57.000 

FLO” 

5.212 

28.500 

FLOW 

5.212 

8.736 

FLOW 

5.212 

3.524 


CONTROL VALVES 

RECUPERATOR BYPASS OXYGEN TRIM 

533.46 756.39 

569.39 843,0? 

559.39 460.33 

,00000 ,00343 

.000 3.524 


OXYGEN FLOW 
756.39 
460.12 
264.25 
.00631 
3.S24 


IN PRESSURE OUT 
574.78 574.04 

547.31 546.40 

JN TEMP OUT 

55.00 407.58 

1197.87 536.02 

IN M 

-45.5 
4109,1 

OUT 

1329.9 

1600.6 

EFF* 
.306 
• 579 

SCALE 

1.000 

1.000 

IN PRESSURE OUT 
573.62 571.23 

568.00 563,34 

IN TEMP OUT 

407.58 459,94 

624,31 470.41 

IN H 

1329.9 

1759.1 

OUT 

1525. a 
1563.7 

EFF . 
.449 
.462 

SCALE 

1.000 

1.000 

IN PRESSURE OUT 
570.75 568.56 

200.00 199.57 

IN TEMP OUT 

459.94 524,28 

596.47 554.32 

IN H 

1525.4 

.0 

OUT 

1759,0 

.0 

EFF. 
p*71 
• 309 

SCALE 
1.000 
. 1.000 

IN PRESSURE OUT 
563.09 . 559.96 
200.00 199.82 

IN TEMP OUT 

470.41 533.46 

622.99 530.90 

IN H 

1563.7 . 

.0 

OUT 

1791.7 

• 0 

EFF. 
.913 
• 604 

SCALE 

1.000 

1.000 

IN PRESSURE OUT . 
555.13 554.25 

15.83 15.04 

IN TEMP OUT 

533.46 1197.86 

1416.87 757.94 

IN H 

1791.6 

• 0 

OUT 

9109.3 

.0 

EFF. 

.752 

.746 

SCALE 
1.000 
i .ooo 

IN PRESSURE OUT 
545.98 544.17 

900.00 899.59 

IN TEMP OUT 

781.24 756.58 

300.00 756.39 

IN H 

2660.1 
35.4 . 

OUT 

2573.7 

162. a 

EFF. 

.051 

.946 

SCALE 

1.000 

1.000 


SPC 2.380- AHW 3-38 

O/F .676 

PT OUT 14.700 


A 1 .1517 
A2 .2335 
HP 246,28 


A3 .5538 
A4 .6096 
N 63000 


HYDROGEN flow 
756.58 
543.76 
263.31 
.03155 
5.212 

FACTOR HEAT TRANS. 

1.000 7168.47 BTU/MIN 

1.000 4 PASS COUNT 

FACTOR . HEAT TRANS, 

1.000 1019.10 BTU/MIN 

1.000 6 PASS PARALL 

FACTOR HEAT TRANS. 

1.000 1217.20 BTU/MIN 

1.000 4 PASS COUNT 

FACTOR HEAT TRANS. 

1.000 1188.10 BTU/HIN 

1.000 4 PASS COUNT 

FACTOR HEAT TRANS. 

1.000 12079.45 BTU/HJN 

1.000 2 PASS COUNT 

FACTUR HEAT TRANS. 

1.000 -450.56 BTU/MIN 

1.000 1 PASS pARACL 



Computer Case 12 (Continued) 


CD 

i 

VjO 


STATION PRESSURE TEMPERATURE : RHO ENTHALPY 


1 

• 000 

.000 

.000 

.000 

2 

.000 

.000 

.000 

.000 

3 

*000 

• 000 

.000 

.000 

a 

*000 

.000 

.000 

.000 

5 

900.000 

300.000 

16.648 

35.434 

6 

899.586 

756.392 

3.627 

162.391 


B 43.146 

756.392 

. . 3.400 

162.587 

8 

843.028 

756.392 

3.399 

162.588 

9 

460.335 

756.392 

1.856 

163.941 

10 

460.119 

756.392 

1.655 

163.941 

11 

264 , 2 S 1 

756.392 

1.065 

164.666 

12 

200*000 

622.992 

.000 

.000 

13 

199.816 

530.896 

• 000 

,000 

14 

199.816 

530.896 

.000 

.000 

15 

199.816 

530.896 

.000 

.000 

16 

200.000 

596.467 

.000 

.ooo 

17 

200.000 

596.467 

.000 

.000 

18 

200.000 

596.467 

.000 

.000 

19 

199.569 - 

- 554.319 - 

.000 

.000 

2.0 

.000 

.000 

.000 

.000 

21 

.000 

,000 

*000 

.000 

••—22 

.000 

*000 

- ,000 

.000 

23 

.000 

.000 

• 000 

.000 

aa 

.000 

• 000 

♦ 000 

.000 

25 

. ..000 ... 

. *000 

.. * 000 . 

.000 

26 

575.000 

55.000 

3*904 

- 45.499 

27 

574.780 . 

55.000 

3.984 

- 45.502 

2 B - 

574.045 

a 07 .575 : 

, 257 '. 

1329.893 

29 

573.832 

407.575 

.257 

1329.891 

30 

573.832 

407.575 

• 257 

1329.891 

... 31 i 

573.619 

407.575 

*257 

1329.889 

32 

571.234 

459.941 

♦ 227 

1525.421 

33 

570.993 

459.941 

.227 

1525.418 

- sa 

570.993 _ 

459.941 

- .227 

1525.418 

35 

570.752 

459.941 

♦ 227 

1525.415 

36 

568.555 

524.276 

.199 

1758.955 

37 .. 

566.279 

524.314 

.199 

1759.068 

38 

568.279 

524.314 

.199 

1759.088 

39 

568,004 

524.314 

.199 

1759.083 

a 0 

563.342 

470.407 

.219 

1563.744 


station 

pressure temperature 

RHO ENThALPY 

41 

S 63.092 

470,407 

.219 

1563.741 

42 

559.961 

533.464 

.193 

1791,698 

43 

559.677 

533.464 

,192 

1791.693 

4 a 

559.677 

533,464 

.192 

1791.693 

45 

559.393 

533.464 

.192 

1791.688 

46 

555*128 

533 . 4 b<i 

.191 

1791.618 

47 

554.250 .... 

. 1197 * 864 . _ 

. . .086 

4109.269 

46 

559 . 393 ' 

533,464 

.192 

1791.668 

49 

559.393 

533.464 

.000 

.000 

50 

554.249 

1197,874 

.086 

. 4109.307 

51 

553.613 

1197,874 

• 086 

4109.291 

52 

553.526 

1197.874 

.086 

4109.269 

53 

546.284 

.000 . 

. . . ..000 

.000 

54 

546.404 

761.237 

.131 

2660.108 

55 

547.306 

1197*874 

.065 

4109.139 

56 

546*404 

536.019 

.187 

- 1800.614 

57 

545.985 

761 .237 

• 130 

2660.099 

56 

544.167 

756.576 

.136 

2573.651 

59 

. - 543.763 

756,576 

.136 

2573.642 

60 

263.312 

756.576 

.066 

2567.660 

M 

241.050 

1956,741 

.023 

6799.398 

62 

240.997 

1956*741 

- -.000 

.000 

63 

51.676 

1665.002 

.000 

,000 

64 

16.214 

1416.868 

.000 

.000 

65 - 

. 15 . 832 . 

1416.868 ... 

. - . .... .000 

,000 

66 

15.036 

757.944 

• ooo 

.000 

67 

14.700 

757,944 

.000 

.000 

66 

.000 

*ooo 

.000 

,000 

69 

.000 

.000 

.000 

,000 

70 

.000 

550.000 

.000 

,000 

71 

.000 

550.332 

.000 

.000 

72 

.000 

551.546 

.000 

.000 

73 

.000 

.000 

.000 

.ooo 

74 .. 

.000 

• ooo . 

.000 

.000 

75 

.000 

.000 

.000 

.000 

76 

.000 

.000 

.000 

.ooo 

77 

,000 

.000 . 

• ooo 

. ... .000 

70 

.000 

• ooo 

.000 

.000 

79 

.000 

.000 

.ooo 

.000 

80 

.000 

. . .000 

. .000 

. 1.000 



W-a 


Computer Case 13 


* CONDITION * ©MATCH 


AMBIENT PRESSURE 14.70 PSIA. 


07 DEC 72 


13|S012« 


HYDRAULIC POWER 270.00 
HYDRAULIC PUMP AS, 03 
TOTAL GEAR BOX 31S.43 


PLOW 1 1 ,691 

specific heat ratio i.356 

PRESSURE RATIO 18.67 


GEAR box loss 
lube PUMP 


PRESSURE 

TEMPERATURE 

enthalpy 


24.00 FIRST STAGE POWER 179.89 

4.00 SECOND STAGE 163,54 

TOTAL TURBINE 343,43 

TURBINE INFORMATION 

320.49 17,17 EFFICIENCY 1ST .452 

1961,3 1395.7 EFFICIENCY 2ND .484 

.0 .0 EFFICIENCY TOTAL .538 


SPC 

O/F 

D T OUT 


-2.224 AMW 
.702 
14.700 


A 1 
A2 
HP 


.1517 

.2335 

343.43 


A3 

A4 

N 


3.43 


• 5538 
.6096 
63000 . 


TEMPERATURE 
PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
FLOW 

HX NO, 

1 COLO SIDE 
HOT SIDE 

HX NO, 

3 COLO SIDE 
HOT SIDE 

HX NO, 

5 COLD SIDE 
.... _ HOT- SIDE 

HX NO. 

..... 6 COLD SIDE 
HOT SIDE 

.HX NO, . 

6 COLO SIDE 
HOT SIDE 

HX NO, 

9 COLD SIDE 
HOT SIDE 


CONTROL VALVES 

PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM 


1169.70 

539.58 

520.27 

,02857 


517.03 

549.54 

549.54 

.00000 


716.40 

791.99 

477.86 

.00492 


FLOW 

6.866 

5.385 

FLOW 

6.866 

6,868 

FLOW 

6,868 

57.000 

FLOW 

6.866 

28,500 

. FLOW 

6,866 

11.691 

FLOW 

6.860 

4,823 


.483 

IN PRESSURE OUT 

.000 

IN TEMP OUT 

4.823 
IN H 

OUT 

EFF. 

574.62 

573.34 

55.00 419,01 

-45.5 

1373.1 

.327 

522.79 

520.29 

1169.70 622.20 

4010.6 

2102.7 

.491 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT . 

EFF * 

572.58 

568.49 

419. ox 460.00 

1373.1 

1525.6 

• 440 

563.02 

555.14 

512.08 470.11 

1715.0 

1562.5 

.451 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

567.65 

563.97 

460.00 512,07 

1525.6 

1715.0 

*362 

200.00 

199.54 

596.20 551.05 

.0- ... 

.0 

.331 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

554*70 

550.52 

470.11 517.83 

. 1562.5 

1735.5 

.329 

200.00 

199.76 

615.31 522.61 

.0 

.0 

*636 

IN PRESSURE OUT 

IN TEMP OUT 

-IN H 

OUT „ 

EFF. 

542.22 

5«0,73 

517.83 1169,70 

1735.4 

4011.0 

.743 

16.54 

15.26 

1395.67 758.88 

.0 

.0 

.725 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF* 

519.57 

517.10 

740.49 716.84 

2516.8 

2433.9 

.054 

900.00 

899.27 

300.00 7U.40 

35.4 

152.9 

.945 


oxygen FLOW 

716.40 
477.50 
351.07 
.00895 
4,823 


HYDROGEN FLOW 

716.84 
516.41 

349.84 
.04476 

6.868 


SCALE factor 
1.000 1.000 
1.000 1.000 

SCALE FACTOR 
1.000 1.000 
1.000 1.000 

SCALE FACTOR 
1.000 1.000 
1.000 _ 1.000 

SCALE FACTOR 
1.000 1.000 
1.000 1.000 

SCALE FACTOR 
1.000 1.000 
1.000 1.000 

SCALE FACTOR 
1.000 1.000 
1,000 1.000 


HEAT TRANS, 
9743.73 BTU/HIN 
4 PASS COUNT 

HEAT TRANS. 
1047.30 BTU/HIN 
6 PASS PARALL 

HEAT TRAMS. 
1301.24 BTU/MIN 
4 PASS COUNT 

HEAT TKANS. 
1187.99 BTU/MIN 
4 PASS COUNT 

HEAT TRANS. 
15630.36 BTU/MIN 
2 PASS COUNT 

HEAT TRANS. 
-569.47 BTU/MIN 
1 PASS PARALL . 



Computer Case 13 (Continued) 


STATION PRESSURE TEMPERATURE RHO ENTHALPY STATION pressure temperature RHO ENTHALPY 


. t 

• 000 

.000 

• 000 

■ .000 

41 

554.702 

470.106 

.216 

1562,525 

2 

.000 

.000 

.000 

.ooo 

42 

550.517 

517.826 

.195 

1735.486 

3 

.000 • 

.000 

,000 

.000 

43 

550.030 

517.826 

.195 

1735.481 

4 

.000 

• 000 

.000 

.000 

44 

550.030 

517.826 

.195 

1735.461 

5 

900.000 

300.000 

16.646 

35.434 

45 

549.543 

517,826 

.195 

1735.473 

6 

899.275 

716.909 

3.904 

152.894 

46 

542.223 

517.826 

.192 

1735.357 

...... 7 

792.209 

716.409 

3.937 

153.337 

47 

540.729 

1169.700 

... .087 

4011 .028 

6 

791. 966 

716.904 

3.436 

153.336 

4'8 

549.543 

517.826 

.195 

1735.473 

9 

977.858 

716.404 

2.060 

154.659 

49 

549.543 

517.826 

.000 

.000 

.. 10 

977.996 

716.404 

2.066 

154.660 

50 

540.729 

1169.700 

.087 

. 4011.030 

11 

351.067 

716.404 

U 517 

155.210 

51 

539.635 

1169.700 

. 067 . 

4011.003 

12 

200.000 

615.311 

.000 

.000 

52 

539.584 

1169,700 

.087 

4011.002 

- -13 ! r -. 

. 199.760 

522.613 

• 000 

.000 

53 

520.271 

,000 

0 00 

. 000 - 

14 

199.760 

522.613 

.000 

.000 

54 

520.286 

740.489 

.133 

2516.785 

15 

199.760 

522.613 

.000 

.000 

55 

522.790 

1169,700 

.084 

4010.599 

16 ' 

200.000 

596.202 

.000 

.000 

56 

520.286 

622.276 

.159 

2102,650 

17 

200.000 

596.202 

.000 

.000 

57 

519.573 

740.409 

.133 

2516.770 

16 

200.000 

596.202 

.000 

.000 

58 

517.102 

716.837 

.136 

2433,859 

- 1 9 . 

199*536 

551.054 

• 000 

.000 

59 

516.412 

716.837 

. 137 - 

2433,845 

20 

.000 

.000 

• ooo 

.000 

60 

349.044 

716.037 

.094 

2430,450 

21 

.000 

.000 

.000 

.000 

61 

320.574 

1961.263 

.031 

6617.665 

22 . . - 

.000 

.000 

• ooo 

.000 

62 

320.492 

1961.263 

.000 

.000 

23 

• ooo 

.000 

• ooo 

.000 

63 

68.164 

1665.000 

.000 

.000 

24 

.000 

.000 

.000 

.000 

64 

17.170 

1395.674 

• ooo 

.000 

.25 

.000 

.000 

- .000 

.000 

65 

16.543 

1395.674 

*000 

.000 

26 

575.000 

55.000 

3.984 

- 45.499 

66 

15.284 

750.875 

• 000 

.000 

27 

579.618 

55.000 

3.984 

- 45.505 

67 

14.700 

7 S 0.875 

.000 

.000 

20 

573.338 

919.007 

.250 

1373.113 

66 

.000 

• OOO 

.000 

.000 

29 

572.958 

419.007 

.250 

1373.109 

69 

.000 

• 000 

.000 

.000 

30 

572.958 

419.007 

.250 

1373.109 

70 

.000 

550.000 

• 000 

.000 

-31 

. S 72.578 

419.007 

.250 

1373.105 

71 

.000 

... 550.055 

- .000 

.000 

32 

568.986 

459.995 

.226 

1525.585 

72 

.000 

551.270 

.000 

.000 

33 

568.066 

459.995 

.226 

15 * 5.580 

73 

.000 

, 000 . 

.000 

.000 

34 

568.066 

459.995 . 

.226 

152 S . S 80 

74 

.000 

.000 

- . .ooo 

.000 

35 

567.695 

459.995 

.226 

1525.574 

75 

.000 

.000 

.000 

.000 

36 

563,965 

512.074 

.202 

1715.026 

76 

.000 

.ooo 

.000 

.000 

37 

563.995 . 

512.077 

. 20 ? 

1715.031 

77 

.000 - 

.000 

. 000 . 

...ooo 

36 

563.995 

512.077 

.202 

1715-031 

78 

.000 

.ooo 

.000 

.000 

39 

563.029 

512.077 

♦ 202 

1715.023 

79 

.000 

.ooo 

.000 

,000 

40 

555.192 

470.106 

• 216 

1562.531 

60 

.000 . 

.000 

.ooo 

1.000 



9*r-fl 


Computer Case 1 4 


* CONDITION * DMATCH AMBIENT PRESSURE U.70 PSIA. 07 DEC 72 12»«4tJ8 


hydraulic power 

SS0.00 

gear box loss 

24.00 FIRST STAGE POWER 

220.75 

SRC 

2.147 

AMW 

3.46 

HYDRAULIC PUMP 

50.00 

LUBE PUKP 

4.00 SECOND STAGE 


207.25 

O/F “ 

.719 



TOTAL GEAR BOX 

400,00 


TOTAL TURBINE 


428.00 

PT OUT 

14.700 



- -• 



TURBINE INFORMATION 





— 


FLOW 

14.317 

PRESSURE 

390.95 18.15 EFFICIENCY 

1ST 

.455 

A 1 

.1517 

A3 

• 5538 

SPECIFIC HEAT RATIO 

1.35b 

temperature 

1964.4 1383.9 EFFICIENCY 

2ND 

.471 

A2 

.2335 

A4 

.6096 

PRESSURE RATIO 

21,54 

enthalpy 

.0 ,0 efficiency 

TOTAL 

.534 ' 

HR 

42b. 00 

N 

63000 


CONTROL valves 

PREhEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW HYDROGEN flow 


TEMPERATURE 

1151.98 

508.97 

691,57 



691 

,57 


69*. 31 

PRESSURE IN 


523.40 

536.04 

722.83 



469 

.46 


477.98 

PRESSURE OUT 


482.94 

530.04 

470.01 



428 

.00 


426.52 

EFFECTIVE AREA 


.00855 

.00000 

.00672 



,01712 


.08559 

FLOW 


.636 

.000 

5,966 



5, 

986 


9.331 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EPF. 


scale 

FACTOR 

HEAT TRANS. 

1 COLO SIDE 

8.331 

574.44 572,56 

55,00 425,68 

-45.5 

1390.9 

.336 


1.000 

1.000 

12033.06 BTU/MIN 

HOT SIDE 

7.693 

488.71 483.32 

1151.90 679.08 

3949.2 

2300.9 

,431 


1.000" 

" 1.000 

a PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

heat thans. 

' s cold side 

8.331 

571.42 565.46 

425.88 460.00 

1399.9 

1525.6 

.434 


1.000 

1.000 

1055.44 BTU/MIN 

HOT SIDE 

a . 331 

557.53 546.1 5 

504.51 469.69 

1687.6 

1560.9 

.443 


1.000 

1.000 

6 PASS PAHALL 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 


scale 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

8,331 

564.22 558,91 

460.00 504.51 

1525.6 

1607.7 

.327 


1.000 

1.000 

1350.57 BTU/MIN 

HOT SIDE 

57.000 

200.00 199.52 

596.12 549.19 

.0 

.0 

.345 


1.000 

1.000 

4 PASS COUNT 

. HX no. 

FLOW 

'in PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 


SCALE 

FACTOR 

HEAT TRANS. 

6 COLO SIDE 

6,331 

545.49 539.48 

469.69 508.97 

1560.9 

1703,5 

.278 


1.000 

1.000 

1167.94 BTU/MIN 

' HOT SIDE 

28.500 

200,00 199,72 

811,11 518.09 

.0 

.0 

.658 


1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

factor 

HEAT TRANS, 

8 COLO SIDE 

B ,33-1 

527.23 525.03 

' 508.97 1151,98 

1703.3 

3949,1 

.735 


1.000 

1.000 

18709.27 BTU/MIN 

HOT SIDE 

14.317 

17.27 15.56 

1383.93 761.65 

.0 

.0 

.711 


1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

.IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRANS. 

9 COLD SIDE 

8.331 

482.24 479.03 

715.27 692,31 

2427.6 

2347.2 

.055 


1.000 

1.000 

-670.44 BTU/MIN 

HOT SIDE 

5.986 

900.00 998.93 

300.00 691,57 

35.4 

147.0 

,943 


1.000 

1.000 

l PASS PARALL 



Computer Case 14 (Continued) 


STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

i 

.000 

.000 

.000 

.000 

2 

.000 

.000 

.000 

.000 

3 

.000 

.000 

.000 

,000 

4 

• ooo 

.000 

.000 

.000 

"5 

9 oo.ooo 

300.000 

16.648 

35.434 

6 

898. 929 

\ 691,573 

4.076 

146.997 

7 

733 . tea 

= 691,573 

3,273 

147,801 

_ e 

722.830 

691.573 

3.271 

147.803 

9 

970.008 

691.573 

2.120 

148,967 

10 

469.461 

691.573 

2.117 

148.970 

u 

427.996 

691.573 

1.929 

149.161 

12 

200.000 

611.111 

.000 

.000 

13 

199.723 

518.089 

.000 

. .000 

" 14 ”' 

199.723 

518.089 

,000 

.000 

15 

199.723 

518.089 

.000 

-ooo 

lb 

200.000 

596.118 

.000 

’ .000 

17 

200.000 

596.116 

• 000 

.000 

19 

200.000 

596.118 

.000 

1 .ooo 

19 

199.518 

549.194 

.000 

.000 

20 

• 000 

.000 

.000 

.000 

21 

.000 

.000 

.000 

.ooo 

22 

■ .000 

.000 

.000 

.000 

23 

.000 

.000 

.000 

.000 

24 

.000 

.000 

.000 

.000 

25 

.000 

.000 

.000 

.000 

20 

575.000 

55.000 

3.904 

- 45.499 

27 

574.439 

55.000 

3.984 

- 45.507 

26 

572.558 

425.881 

,246 

1398.896 

29 

571.969 

425.881 

,245 

1396.890 

30 

571*909 

42 S .881 

.245 

1390.890 

31 

571.419 

425.881 

.245 

1398.884 

32 

565.461 

460.003 

.225 

1525.575 

33 

564,839 

460.005 

,225 

1525,567 

34 

564.839 

460.003 

.225 

1525.567 

35 

564.218 

460.003 

.224 

1525.559 

36 

558.910 

504.515 

.203 

1687,676 

37 

558.221 

504,512 

.203 

1607.656 

38 

558.221 

504.512 

.203 

1607.656 

39 

557.532 

504.512 

.203 

1607.646 

40 

546.149 

469.686 

.213 

1560.876 


STATION 

PRESSURE temperature 

RHO ENTHALPY 

41 

545.493 

469,606 

.213 

1560.867 

42 

539.478 

508.967 

.194 

1703,463 

43 

538.760 

506.967 

.194 

1703.452 

44 

530.760 

508.967 

.194 

1703.452 

45 

538.040 

508.967 

.194 

1703.441 

46 

527.231 

508.967 

.190 

1703.275 

47 

525.035 

1151.984 

.086 

3949.063 

48 

538.040 

5 QS .967 

.194 

1703.441 

49 

538 . 0^0 

500,967 

.000 

.ooo 

50 

525.035 

1151.984 

.086 

3949.062 

51 

523.412 

1151,904 

.086 

3949,023 

52 

523.403 

1151.984 

.086 

3949,023 

S 3 

482.930 

.000 

• 000 

.000 

54 

483.321 

715.265 

.129 

2427.661 

55 

400.713 

1151.964 

.080 

3948,193 

56 

403-321 

679.075 

,136 

2300,906 

57 

482.238 

715,265 

.129 

2427,638 

50 

479.029 

692.306 

-133 

2347.161 

59 

477.975 

692.306 

.132 

2347,140 

60 

426.523 

692,306 

,119 

2346.140 

61 

391.054 

1964.369 

.030 

6830.699 

62 

390.954 

1 964,369 

.000 

.ooo 

63 

82.653 

1665.000 

.000 

.000 

64 

18.146 

1303.920 

,000 

.000 

65 

17.272 

1383.928 

,000 

,000 

66 

15.556 

761.648 

' .OOQ 

.000 

67 

14.700 

761,648 

.000 

.000 

60 

.000 

.000 

.000 

,000 

69 

.000 

.000 

.000 

,000 

70 

.000 

550.000 

• ooo 

.000 

71 

.000 

549.967 

,000 

.ooo 

72 

.000 

551.161 

.000 

.000 

73 

.000 

.000 

,000 

.000 

74 

.000 

,000 

.000 

,000 

75 

.000 

.000 

,000 

,ooo 

76 

.000 

.000 

.000 

.000 

77 

.000 

,000 

.ooo 

.000 

78 

.000 

.000 

.ooo 

.000 

79 

.000 

.000 

.000 

.000 

80 

.ooo 

.000 

,000 

1.000 



B-i»8 


Computer Case 15 


-•—CONDITION * DMATCH 


AMBIENT PRESSURE ,00 PSIA, 


07 DEC 72 J3|S2I1# 


HYDRAULIC POWER 
HYDRAULIC PUMP 
TOTAL SEAR BOX 


FLOW 

SPECIFIC HEAT RATIO 
PRESSURE RATIO 


,00 

30.00 

30.00 


GEAR SOX LOSS 
LUBE PUMP 


1.813 PRESSURE 

1.369 TEMPERATURE 

35.69 ENTHALPY 


2 <i # oo FIRST STAGE POWER 28.26 

<1,00 SECONO STAGE 29.79 

TOTAL TURBINE 58.00 

TURBINE INFORMATION 

52.66 1.08 EFFICIENCY 1ST .017 

1931.0 1385.1 EFFICIENCY 2ND .378 

.0 ,0 EFFICIENCY TOTAL .960 


SPC 

3/F 

PT OUT 


*1 

A2 

HP 


3.625. AHW 
.<186 
.282 


3-00 


.1517 

.2335 

58.00 


A3 .5538 
AA . 6096 
N 63000. 


TEMPERATURE 
PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
-FLOW 


PREHEATER bypass 
1219.32 
573.71 
573.71 
1.00000 
. . 1.081 


RECUPERATOR bypass 
706.39 
570.12 
570.12 
.00000 
.000 


CONTROL VALVES 

oxygen TRIM 

1060.93 
897.68 

307.21 
.00060 
.593 


OXYGEN FLOW 
1060.93 
307.20 
56,88 
.00166 
.593 


HYDROGEN flow 
1060.93 

573.03 

56.70 

.00829 

1.220 


1 • 

COLD 

HOT 

SIDE 

SIDE 

FLOW 

1.220 

.138 

IN PRESSURE OUT 
579.99 579.97 

573.73 573.73 

IN TEMP CUT 

55.00 160.26 

1219.32 70.73 

IN H 

-95.5 
918S.2 

OUT 

379*6 

21*1 

EFF. 
. .090 
,966 

scale 

1.000 

1.000 

FACTOR 
1.000 - 
1.000 

HEAT TRANS. 

518,69 BTU/MIN. 

a PASS COUNT 





IN TEMP OUT 

160.26 909.80 

719.80 932.69 

. IN H.. 

379.8 
2927.9 

OUT.. 

1338.3 

1929.2 

EFF,-- 

,450 

,509 

scale 

1.000 

1.000 

F irTflD 

heat tnans, -- 

1.. ... 

COLO 

HOT 

side 

SIDE 

FLOW 

1.220 

1.220 

IN PRESSURE OUT 
579.96 579.86 

579.65 579.39 

r & U 1 rs — 

1.000 

1.000 

1169.05 BTU/MIN 
6 PASS PARALL 

COLO 

HOT 

SIDE 

SIDE 

FLOW 

1.220 

57.000 

IN PRESSURE OUT 
579.89 579.69 

200.00 199.98 

IN TEMP OUT 

909.80 719.99 

731.13 690.69 

IN H 

1330.3 
.0 

OUT 

2928.9 

.0 

EFF. 
• 950 
.126 

SCALE 

1.000 

1.000 

FACTOR 
1.000 
. 1.000 _ 

HEAT TRANS. 

1329.96 BTU/MIN 
9 PASS COUNT 

1 . 

COLO 

HOT 

SIDE 

SIDE 

FLOW 
1 * 220_ 
26.500 

IN PRESSURE OUT 
579,32 579.16 

200.00 199.99 

IN TEMP OUT 

932.69 706,39 

793.92 659.99 

IN H 

1424*2 

*0 

OUT 

2398.9 

.0 

EFF. 

.679 

,270 

scale 

1.000 

1.000 

factor 

1.000 

1.000 

HEAT TRANS. 

1168.12 BTU/MIN 

9 pass count 

>. .... 

COLO 

HOT 

SIDE 

SIDE 

..FLOW 

1.220 

1.613 

IN PRESSURE OUT 
573.83 573.77 

1.28 .63 

IN TEMP OUT 

706,39 1219.32 

1385.06 811.93 

IN - H 
2396.4 
*0 

. OUT 
9185.2 

.0 

EFF. 

,756 

,844 

... SCALE 
1.000 
1.000 

FACTOR 

1.000 

1.000 

. _.HEAt TRANS. 

2179.22 BTU/MIN 

2 pass count 

COLD 

HOT 

SIDE 
SIDE ' 

FLOW 

1.220 

.593 

IN PRESSURE OUT 
573.70 573.96 

900+00 899.97 

IN TEMP OUT 

1089.01 1060.93 

300.00 1060,93 

IN H 

3731.3 
35.4 

OUT 

3633.7 

235.8 

EFF. 
.036 
• 964 

SCALE 

1.000 

1.000 

factor 

1.000 

1.000 

HEAT TRANS, 

-119.05 BTU/MIN 
l PAS5 PARALL - - 



Computer Case 15 (Continued) 


CD 

i 

10 


STATION PRESSURE TEMP£*A t URE RHO 


enthalpy 


1 

2 

3 

- 4 . 

5 

6 

.. 7 . 

a 

i.% 

n 

u 

12 

13 

14 

15 

- ~ 

17 

ia 

-19 

20 

21 

22 

23 

24 

25 

26 
27 
26 
29' 
30 

-31 

32 

33 
-34 

35 

36 
—37- 

3Q 

39 

-40 


*000 
• 000 
• 000 
• 000 

900.000 
699.975 
897.837 
897.863 
347.211 
347.200 

56.660 

200.000 

199*994 

199.994 

199.994 
200.000 
200,000 
200.000 
199.982 

,000 
• 000 
• 000 
.000 
• 000 

-- - .000 
575.000 
574.988 
-574.970 
574.966 
574.966 
.574,961 
574.863 
574.651 
— . 574.851 
574.839 
574.666 
574.668 
574.666 
574.649 
574,335 


.000 
.000 
,000 
.000 
300.000 
1060.931 
1060.931 
1060.931 
1060*931 
1060.931 
1060.931 
743.915 
-659.990 
659.990 
659.990 
731.133 . 
731.133 
731.133 

- 690.693 

,000 

,000 

.000 

,000 

,000 

.000 

55.000 

55.000 

160.256 

160.256 

160.256 

160.256 

409.797 
409.797 
, 409,797 
409.797 
714.935 

- 714.795 

714.795 

714.795 
... 432,637 


.000 
.000 
.000 
,000 
16.648 
2*597 
2.591 
2.591 
1.011 
1.011 
*166 
.000 
... .000 
. 000 - 
*000 
.000 , 
.000 
r 0 Q 0 
— .000 
.000 
.000 
.000 
.000 
.000 
.000 
3.984 
3.964 
- .663 

.663 
,683 
.683 
.256 
,256 
.256 
.256 
.153 
.153 
.153 
.153 
,243 


.000 
.000 
.000 
.000 
35,434 
235.773 
235.775 - 
235.775 
236,412 
236,412 
236.758 
.000 
.000 
,000 
.000 
,000 
.000 
.000 

.000 

.000 
.000 
.000 
,000 
,000 
♦ ooo 

-45,499 

-45.500 

379.754 

379.754 

379.754 

379.755 

1338.301 

1336.301 
1336.301 
1336.301 
2428.378 
2427.687 
2427.887 
2427.087 
1424,230 


STATION pressure temperature rho ENTHALPY 


10 


41 

574.323 

432.637 

,243 

1424,230 - 

42 

574.160 

706.369 

.155 

2398.417 

43 

574.141 

706.389 

.155 

2396.416 

44 

574.141 

706.369 

.155 

2398.416 - 

45 

574.121 

706,389 

-155 

2398.416 

46 

573.632 

706.369 

.155 

2398.410 

47 

573-774 

1219.316 

. .088 

...41 65.241 ... — • — 

48 

574.121 

706.369 

.155 

2396.416 

49 

574.121 

706,389 

.000 

,000 

50 

573,774 

1219.319 

.068 

4185.250 

51 

573-740 

1219.319 

,068 

4185,250 

52 

573.713 

1219.319 

• 0B8 

4185.249 

53 

573.705 

.000 — 

.000 

,0 0 0 — • 

54 

573,726 

1089,006 

.101 

3731.266 

55 

573.729 

1219.319 

.088 

4185.249 

56 

573.726 

70.731 

2.964 

21.096 

57 

573.698 

1089.006 

.101 

3731.266 

56 

573.457 

1060.931 

*104 

3633.650 

59 

573.423 

1060.931 - 

.104 

3633.650 

60 

56.735 

1060.931 

.010 

3621.479 

61 

52.678 

1931.035 

.005 

6700,619 

62 

52.664 

1931.035 

.000 

,000 

63 

11.706 

1665.002 

.000 

,000 

64 

1.475 

1365.056 

.ooo 

,000 

65 

....... 1.276 

1385,056 

. .000 

,000 

66 

.629 

811.935 

.000 

,000 

67 

.28 2 

.000 

.000 

,000 

68 

.ooo 

.ooo 

.000 

,000 — — 

69 

.000 

.000 

.ooo 

,000 

70 

,000 

750.000 

.000 

,000 

7 1 

.000 

. 690.693 

.000 

.000 . — ' - - 

72 

.000 

691.758 

.000 

,000 

73 

.000 

.000 

.000 

,000 

74 

.000 

.000 

- .000 

,000 

75 

.000 

.000 

.000 

,000 

76 

,000 

.000 

.000 

• 000 

77 

.000 

.000 

... .000 

,000 

78 

.ooo 

.000 

.000 

,000 

79 

.000 

.000 

.000 

,000 

80 

.000 

.000 

.. .000 

... 1.000 — - - 



B-50 


Computer Case 15B 


* CONDITION * OMATCH AMBIENT PRESSURE .00 PSIA. 07 DEC 72 |3|52»26 


HYDRAULIC POWER ,00 GEAR BOX LOSS 2#. 00 FIRST STAGE POWER 28,36 SPC - 3.903- AMW 3.37 

HYDRAULIC PUMP 30.00 LUBE PUMP 4.00 SECOND STAGE 29.62 O/F .670 

TOTAL GEAR BOX 30,00 TOTAL TURBINE 58,00 PT OUT ,338 


TURBINE information 

FLOW 1.952 PRESSURE 53.70 1.63 EFFICIENCY 1ST .035 AJ .1517 A3 .5538 

specific heat ratio i,3se temperature 1940.7 1377.2 efficiency 2nd .003 A2. .2335 .. . aa .6096 

PRESSURE RATIO 32.96 ENTHALPY .0 .0 EFFICIENCY TOTAL .062 HP 56,00 N 63000. 





CONTROL VALVES 




— 

— 

- 


PREHEATER BYPASS RECUPERATOR BYPASS 

OXYGEN TRIM 


OXYGEN 

FLOW 

HYDROGEN flow 

TEMPERATURE 


675.09 

707.26 

750.00 


750 

.00 


750.00 

PRESSURE IN 


574.15 

574.20 

697.39 


479 

.19 

— - 

573.95 - — - 

PRESSURE OUT 


574.1^ 

574.20 

479.20 



58 

*81 


58.60 

EFFECTIVE AREA 

1 

.00000 

.48633 

.00071 



.00133 


. 00667 

FLOW 


U021 

• 876 

.783 

.... 


. 

783 


1.168 

HX NO v 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRANS. 

- - l COLO SIDE . 

1.168 

574.99 574.98 

55,00 139.64 

-45.5 — . 

311.6 

. .103 


1.000 

WQOO 

417.25 BTU/MIN 

HOT SIDE 

.147 

$74*16 574*15 

875.09 73.40 

2987.5 

36.6 

.978 


1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

. HEAT TRANS.. _ . 

3 COLD SIDE 

1.168 

574,97 574.86 

139.64 397*25 

311.6 

1290.6 

.447 


1.000 

uooo 

1143.67 BTU/MIN 

HOT SIDE 

1.168 

579.69 579.40 

715.43 422,13 

2030.1 

1364,9 

.509 


1.000 

1.000 

6 PASS PARALL 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN . H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

1.168 

574.66 574,72 

397.25 715.93 

1290.6 

2430,1 

.953 


1.000 

1.000 

1331.48 BTU/HIN 

HOT SIDE .. 

57.000 

200.00 199.98 . .. 

731.17 690.72 

.0 

.0 

.121 

.... 

1.000 

. 1.000 

4 PA9S COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

HEAT TRANS. 

6 COLD SIDE -- 

1.168 

574.39 574,24 

422.13 707.26 

1384.9 

2401.5 

.886 


1.000 

1.000 

1187.95 BTU/MIN 

HOT SIDE 

28.500 

200.00 199.99 

743.83 660.00 

.0 

.0 

.261 


1.000 

1.000 

4 PASS COUNT 

HX 1 0. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

..IN H 

OUT 

EFF, 


SCALE 

FACTOR 

HEAT TRANS. 

» COLO SIDE 

.293 

574.19 574.19 

707.28 1377.09 

2401.5 

4741.3 

**** 


1.000 

1.000 

604.91 PTU/MIN 

HOT SIDE 

1.952 

1.44 .75 

1377.20 1210.51 

.0 

.0 

.249 


1.000 

1.000 

2 PASS COUNT 

HX NO. 

F.LUW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRANS, 

9 COL» SIDE 

i.168 

574.13 573.97 

774.15 750.00 

2635.9 

2551.2 

.051 


1.000 

1.000 

—98,80 BTU/MIN 

HOT SIDE 

.783 

900.00 899.97 

300.00 750.00 

35.4 

160.9 

.949 


1.000 

1.000 

1 PASS PARALL 



Computer Case 15B (Continued) 


ITaTJON PRESSURE temperature fho ENTHALPY 


- t .. 

.000 

*000 

.000 

.000 

2 

.000 

.000 

.000 

.000 

3 

.000 

.000 

.000 

.000 

4 

.000 

.000 

.000 

.000 

5 

900.000 

300.000 

16.648 

35.434 

6 

899.969 

750.000 

3.673 

160.671 

.... 7 

597.395 

... 750.000 

3.663 

160.601 

6 

897.359 

750.000 

3.*63 

160.881 

1 

479.197 

750.000 

1.955 

162.402 

...io 

479 , 187 . 

750.000 

1.955 

162.402 

U 

58.805 

750.000 

.240 

163.979 

\Z 

200.000 

743.526 

.000 

.000 

~ -13 

199.994 

660.000 

.000 

.000 

14 

199.994 

660.000 

.000 

.000 

15 

199.994 

660.000 

.000 

.000 

16 .... .. .. 

200.000 - 

731.166 

.000 

.000 

.17 

200.000 

731.166 

.000 

.000 

18 

200.000 

731.166 

• 000 

.000 

19 

199.962 

690.720 

— ,000 - 

- - .000 

20 

.000 

.000 

.000 

.000 

21 

.000 

.000 

.000 

.000 

22 

..000 

.000 

.000 

.000 

23 

.000 

• 000 

.00 o ' 

.000 

24 

.000 

.000 

.000 

.000 

25 .. 

, .000 

. .. . .000 ' — 

- .000 ■- 

.000 

26 

575.000 

55.000 

3.984 

- 45.499 

27 

574.989 

55.000 

3*984 

- 45.500 

... . 26 

. .... 574.975 

— 139.637 

.807 

311.603 

29 

574.972 

139.637 

.807 

311.603 

30 

574.972 

139.637 

.807 

311.603 

31 — . 

. ... 574.960 

— 139.637 

.807 

311.603 

32 

574.083 

397.249 

.264 

1290.573 

33 

574.073 

397.249 

.264 

1290.572 

34 ■- ----- 

_ 574.873 

397.249 

.264 

1290.572 

35 

574.062 

397.249 

.264 

1290.572 

36 

S74.724 

715.427 

♦ 1 53 

2430.102 

-37 - 

— 574.706 

■ 715.426 

■ *153 

2430.098 

36 

574.706 

715.426 

.153 

2430.098 

39 

574,680 

715.426 

.153 

2430.098 

40 - 

574.405 

422.129 

.249 

1364.855 


STATION 

pressure temperature 

RHO ENTHALPY 

41 

574.394 

422*129 

.249 

1384.855 

42 

574.245 

707 . 282 ' 

*155 

2401.540 

43 

574.227 

707.262 

.155 

2401.547 

44 

574.227 

707.282 

.155 

2401.547 

45 

574 . 209 . 

707,202 

.155 

2401.547 

46 

574.192 

707,282 

.155 

2401.547 

4 7 . 

574.106 

1377.093 

.060 

4741,268 

40 

574.199 

707.282 

.155 

2401,547 

49 

574.186 

707 . 2b ? 

.000 

*000 

50 

574.106 

875.091 

.124 

. 2907.545 

51 

. 574.164 

675.091 

.124 

2987.545 

52 

574.147 

675,091 

.124 

2987.544 

53 

.... 574.142 

*ooo 

. .000 

.000 

54 

574 . 1^5 

774,147 

.139 

2635.869 

55 

574.155 

075.091 

.124 

2987.545 

56 

. 574.155 

73.396 

2.745 

36.573 

57 

574.135 

774.147 

.139 

2635.868 

5b 

573.972 

750.000 

• 1 44 

2551.245 

59 - 

573.953 

750.000 

.144 

- 2551.245 

60 

58.602 

750.000 

.015 

2540,289 

61 

53.714 

1940.602 

.005 

6735.632 

62 ... 

53.700 ■ 

1940 . 68 ? 

.000 

.000 - 

63 

12.004 

1665.000 

.000 

.000 

64 

1.626 

1377.196 

.000 

,000 

65 

1.443 

1377.196 

.000 

.000 . - - 

66 

.754 

1210.515 

.000 

.000 

67 

.338 

.000 

.000 

.000 

66 

.000 

.000 - 

- - .000 

.000 - 

69 

.000 

.000 

.000 

.000 

70 

.000 

750.000 

.000 

.000 

71 

.000 

690*720 

.000 

.000 

72 

.000 

691.784 

.000 

,000 

73 

.000 

.000 

.000 

.000 

74 

.000 

.000 

.000 

.000 — 

75 

.000 

.000 

.000 

.009 

76 

.000 

.000 

.000 

.000 

77 

.000 

.000 . 

.000 

. 00 0 ...... - 

76 

.000 

.000 

*000 

.000 

79 

.000 

.000 

.000 

.000 

60 

.000 

.000 

.000 

— 1.000 - 



B-52 


Computer Case 16 


* CONDITION * 

OMATCH 

ambient 

PRESSURE 

.00 P8IA. 



07 OEC 

72 

13(52143 

HYORAULIC POWER 

5.00 

GEAR 

BOX LOSS 

24.00 

FIRST STAGE POWER 

30.65 

spc 

• 3.356 

A MW 3.00 

HYDRAULIC PUMP 

30.29 

LUBE 

HUMP 

4.00 

SECOND stage 

32.44 

O/F 

.<486 


total gear BOX 

35.29 




total turbine 

63,29 

PT OUT 

.306 






TURBINE 

information 






PLOW 


1.974 

PRESSURE 

57.34 

1.60 

EFFICIENCY 1ST 

.410 

A 1 

.1517 

A3 

• 5538 

SPECIFIC 

heat ratio 

1,363 

temperature 

1931.9 

1384.4 

EFFICIENCY 2ND 

.379 

A2 

.2335 

. A4 

.6096 

pressure 

ratio 

35.81 

ENTHALPY 

.0 

.0 

EFFICIENCY total 

.461 

HP 

63.29 

N 

63000 







CONTROL 

VALVES 









PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM 

OXYGEN 

FLOW 

HYDROGEN flow 

TEMPERATURE 

1217.45 

704.37 


1058.67 


1056 

.67 


1058.67 

PRESSURE IN 


573.44 

573.93 


897.48 


340 

.20 


573.12 - 

PRESSURE OUT 


573.43 

573.93 


348.21 



61 

.94 


61.78 

EFFECTIVE AREA 

1 

.00000 

.00000 


.00070 



.00100 


.00901 

FLOW 


1.175 

.000 


.647 



« 

647 


1.327 — 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EPF. 


SCALE 

FACTOR 

HFAT TRANS. 

— 1 COLO SIDE 

1.327 

574.99 574.96 

55.00 

160.55 

-45.5 

300.7 

.091 


1.000 

1.000 

565.48 BTU/MIN 

HOT SIDE 

.151 

573.46 573.46 

1217.45 

72.69 

4178.7 

33.7 

.905 


1.000 

1.000 

4 PASS COUNT 

HX NO.' - 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EPF. 


SCALE 

FACTOR 

HEAT TRANS. 

3 COLD SIDE 

1.327 

574.95 574.84 

160.55 

426.98 

380.7 

1403.0 

.449 


1.000 

1.000 

1356.21 BTU/MIN 

HOT SIDE 

1,327 

574.57 574.18 

753.50 

451.95 

2563.5 

1496,0 

.509 


1.000 

1.000 

6 PASS pARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

eff. 


SCALE 

FACTOR 

HEAT TRANS. 

5 COLO SIDE 

1.327 

574.81 574.62 

426.96 

753.52 

1403.0 

2563,6 

.952 


1.000 

1.000 

1539.66 BTU/MIN 

.. HOT SIDE. 

-57.000 

200.00 199.99 

769.96 

724.55 

.0 . 

*0 

.132 


1.000 

1.000 

.... . 4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EPF, 


SCALE 

FACTOR 

HEAT TRANS, 

— 6 COL® side - 

1.327 

574.16 573.97 

451.95 

704.37 

1496.0 

2391.3 

.064 


1.000 

1.000 

. ... 1187.79 BTU/MIN. . 

HOT SIDE 

28,500 

200 ;Q0 199.99 

744.05 

660.00 

.0 

,.o 

,268 


1.000 

1.000 

4 PASS COUNT 

HX NO. 

. FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

.... . HEAT TRANS. 

8 COLD SIDE 

1.327 

573.58 573.52 

704,37 

1217.44 

239 i .3 

4178.6 

.755 


1.000 

1.000 

2371,10 BTU/MIN 

HOT SIDE 

1.974 

1.38 .68 

1384.35 

811.72 

.0 

.0 

.042 


1.000 

1.000 

2 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP • OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

HEAT TRANS. 

9 COI.D side 

1.327 

573.43 573.15 

1086.77 

1058.67 

3723.5 

3625. B 

• 036 


1.000 

1.000 

-129.60 BTU/MIN 

HOT SIDE 

,647 

900.00 899.97 

300.00 

1058,67 

35.4 

235.2 

.964 


1.000 

1.00.0 

1 PASS PARALL 



Computer Case 16 (Continued) 


station 

PRESSURE TEMPERATURE 

rho enthaipy 

STATION 

pressure TEMPERATURE 

RHO ENTHALPY 

1 

• 000 

• 000 

.000 

.000 

41 

574.165 

451.951 

• 232 

1496.011 

2 

• 000 

• 000 

.000 

.000 

42 

573.971 

704.371 

.155 

2391.342 

3 

• 000 

*000 

.000 

.000 

43 

573.948 

704.371 

.155 

2391.342 

- . 4 

• 000 

• 000 

.000 

.000 

44 

573.948 

704.371 

.155 

2391 .342 

5 

TOO. 000 

300.000 

16.646 

,35.434 

45 

573.925 

704.371 

.155 

2391.341 

6 

699*971 

1058*671 ‘ 

2.603 

235.227 

46 

573.583 

709.371 

.155 

2391.334 


.... 897.489 

1058.671 

. 2.596 

235.230 

47 

573.516 

1217.940 

*080 

4178.623 

a 

897# 984 

1058.671 

2.596 

23S.230 

48 

573.925 

704.371 

.155 

2391.341 

9 

3084215 

1058.671 

1.016 

235.873 

49 

573.925 

709.371 

.000 

.000 

. 10 

348*202 

. 1058.671 

1.016 

235.873 

50 

573.516 

1217.453 

.088 

4178.668 

11 

61.938 

1058.671 

.162 

236.217 

51 

573*476 

1217.453 

.088 

417«.667 

12 

200.000 

744.051 

.000 

.000 

52 

573.444 

1217.453 

.088 

4178,667 

13 - ----- 

199,990 

660.003 

.000 

.000 . 

53 

573.435 

.000 

.000 . 

.000 

14 

199*994 

660.003 

.000 

.000 

54 

573.462 

1086.767 

.101 

3723.475 

15 

199.990 

660.003 

.000 

.000 

55 

573.463 

1217.453 

.088 

4178,667 

16 

200,000 

769.959 

. . .000 • 

.000 

56 - 

573.462 

72.867 

2.765 

33.678 

17 

200,000 

769.959 

.000 

.000 

57 

573.427 

1086.767 

.101 

3723.979 

ie 

200.000 

769.959 

vooo 

.000 

58 

573.151 

1058.671 

.109 

3625.787 

19 

— 199*969 

724. S4Q 

.000 

.000 

59 

- 573.117 

1058*671 

.109 

3625,786 

20 

*000 

• 000 

.000 

.000 

60 

61.780 

1058,671 

.011 

3613.797 

21 

.000 

.000 

.000 

.000 

61 

57.350 

1931.929 

.006 

6703.393 

'22 — - r 

,000 

• 000 

,000 

,000 

62 

57.335 

1931.929 

.000 

.000 

23 

.000 

• 000 

.000 

.000 

63 

12.717 

1669,999 

.000 

.000 

24 

.000 

.000 

.000 

.000 

64 

1.601 

1389. 3S3 

.000 

.000 

25 

— . . ,000 

.000 

.000 - 

... .000 

65 - 

1.383 

. .1389,353 

.000* 

-.000 

26 

575,000 

55.000 

3.984 

-45.499 

66 

.684 

811.722 

.000 

#000 

27 

570.986 

55.000 

3.984 

-45.500 

67 

.306 

.000 

.000 

.000 

28* 

- 570.965 

160*550 

.682 

380.746 

68 

.000 

.000 

- .000 

.000 

29 

570,9*0 

160.550 

.662 

380.746 

69 

.000 

.000 

.000 

.000 

30 

570.960 

160*550 

.682 

380.746 

70 

.000 

750.000 

.000 

.000 

’- 31 - 

570.950 

160.550 

.682 

380.796 

71 

.000 

730.911 

.000 

.000 

32 

570.835 

426.977 

.246 

1903.027 

72 

.000 

731.939 

.000 

.000 

33 

570,821 

426.977 

.246 

1903.027 

73 

.000 

.000 

.000 

.000 

34 

.. 574.821 . 

426.977 - 

.296 

1903.027 

74 

. .000 

.000 

.000 

- _ . .000 

35 

574.806 

426.977 

.246 

1903.027 

75 

• 000 

.000 

• 000 

.000 

36 

574.621 

753.520 

.144 

2563.594 

76 

.000 

.000 

.000 

.000 

37 

574.597 

... 753.501 

.144 . 

2563. S27 

77 

. . .000 

. .000 

.000 

- .000 

36 

574.597 

753.501 

.144 

2563.527 

70 

.000 

.000 

.000 

.000 

39 

574.572 

753.501 

• 144 

2563.526 

79 

.000 

,000 

.000 

.000 

40 

.... 574.160 

451.951 

.232 

1496.012 

00 .... 

- .000 

.000 

.000 

. . 1.000 



Computer Case 16B 


* CONDITION * OMATCH AMBIENT PRESSURE 

.00 P5IA. 




07 DEC 

72 

1 3 | 52] 55 

HYDRAULIC POWER 

5,00 

5£AR BOX LOSS 

24.00 

FIRST STAGE POWER 

30.97 

SPC . 

3.611 

AMW 

3.37 

hydraulic PUMP 

30.29 

LUBE PUMP 

4.00 

SECOND STASE 


32.31 

O/F 

.671 



total sear box 

35.29 



TOTAL TURBINE 


63.29 

PT OUT 

.367 






TURBINE 

INFORMATION 







FLOW 

2.124 

PRESSURE 

58.44 1 

.76 EFFICIENCY 

1ST 


A 1 

• 1517 

A3 

• 5538 

SPECIFIC MEAT ratio 

1.3SB 

TEMPERATURE 

1941.6 1376.5 EFFICIENCY 

2ND 

.403 

A2 

.2335 

■ AA 

.6096 

PRESSURE RATIO 

33.14 

enthalpy 

.0 

.0 EFFICIENCY 

total 

*483 

HP 

63.29 

N 

63000 






CONTROL VALVES 






... - . . 


PREHEATER BYPASS RECUPERATOR BYPASS 

OXYGEN TRIM 

OXYGEN 

FLOW 

HYDROGEN flow 

TEMPERATURE 


877.24 

705.44 

750.00 



750 

.00 


750.00 

PRESSURE IN 


573.96 

574.02 

896.91 


479 

.39 


573.73 - 

PRESSURE OUT 


573.95 

574.02 

479.40 



64 

.01 


63.78 

EFFECTIVE AREA 

1 

*00000 

.46535 

.00070 



,00145 


.00726 

FLOW 


1.106 

.946 

.653 



« 

653 



1.271 — - 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT THANS, 

1 cold side 

1.271 

574.99 574.97 

55.00 141.36 

-45.5 

317.3 

.105 


1.000 

l.ooo 

461.16 BTU/MIN 

hot side 

* 1 64 

573.97 573.96 

677.24 76.35 

2995.0 

53.8 

.974 


1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

£FF* 


scale 

FACTOR 

HEAT TRANS. 

3 COLD SIDE 

1.271 

574,96 S74.86 

141.36 415.54 

317.3 

1360. 0 

.447 


1.000 

1.000 

1325.52 BTU/MIN 

HOT 5TDE 

1.271 

574,62 574.26 

754.73 442.40 

2567.0 

1460.6 

.509 


1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

HFAT TRANS. 

5 COLO SIDE 

1.271 

574.63 574.66 

415.54 754.73 

1360.0 

2567.6 

.955 


1.000 

1.000 

1535.34 BTU/MIN 

HOT. SIDE . 

57.000 

200.00 199.99 

770.56 725.35 

'0 

.0 

.127 


1.000 

1.000 

pass count 

HX HO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

HEAT TRANS, 

6 COLD SIDE 

1.271 

574.25 574.07 

442.40 705.44 

146Q.6 

2395.1 

.872 


1.000 

1.000 . 

1187.95 BtU/MIN 

HOT SIDE 

26.500 

200,00 199.99 

743.99 660.00 

.0 

.0 

.276 


1.000 

1.000 

a pass count 

-HX NO. 

FLOW 

..IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRANS, 

S COLO SIDE 

.326 

574,01 574.00 

705.44 1376.30 

2395.1 

4736.5 



1.000 

1.000 

762.66 BTU/MIN 

HOT SIDE 

2.124 

1.56 .62 

1376.46 1205.88 

• 0 

.0 

.254 


1.000 

1.000 

2 PASS COUNT 

HX HO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRANS. 

9 COLD SIDE 

1.271 

573.94 573.75 

774,17 750.00 

2635.9 

2551,2 

.051 


1.000 

1.000 

-107.66 BTU/MIN 

MOT SIDE 

.853 

900.00 699.96 

300.00 750.00 

35.4 

160,9 

.949 


1.000 

1.000 

1 PASS parall 



Computer Case 16B (Continued) 


station 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

1 

• 000 

.000 

.000 

.000 

z 

. 000 *. 

.000 

.000 

.000 

3 

.000 

.000 

.000 

.000 

4 

• 000 

.000 

.000 

*000 

5 

900.000 

30 0 • 000 

16.648 

35.434 

6 

899,965 

750.000 

3.673 

160.871 

. 7 - 

096.913 

750.000 

3.661 

160.882 

6 

396.906 

750-000 

3.661 

160.882 

9 

479.397 

750.000 

1.956 

162.402 

10 

. 079.385 

750.000 

1.956 

. 162.402 

n 

69.005 

750.000 

.261 

163.955 

12 

200.000 

703.986 

.000 

.000 

^13 — 

199*994 

. 660 . 00.0 

.000 

.000 

14 

199,990 

660.000 

.000 

.000 

IS 

199.990 

660.000 

.000 

.000 

-lb 

200 . 000 - 

770.562 

.000 

.000 

17 

200.000 

770,562 

.000 

.000 

IB 

200.000 

770.562 

.000 

.000 

19 

__ 199.990 

725.352 

.000 

.000 

20 

♦ 000 

.000 

.000 

.000 

21 

.000 

.000 

.000 

.000 

22 - 

.000 

.000 

.ooo 

,000 

23 

.000 

.000 

.000 

.000 

2*4 

.000 

.000 

.000 

.000 

. 25 

.000 .. 

.000 

.000 

.000 

26 

575.000 

55.000 

3.984 

- 45.499 

27 

570.987 

55.000 

3.984 

- 45.500 

26 

570.971 

141 .363 

.795 

317.284 

29 

570.966 

141.363 

.795 

317.285 

30 

570.966 

141.363 

.795 

317.285 

31 - 

... .. 570.962 

. 141.363 - 

.795 

317.285 

32 

570 . 8 S 8 

415.545 

♦ 2 S 3 

1360.035 

33 

• 570.805 

415 . S 4 S 

.253 

1360.035 

. 34 : 

570.805 . 

- 415.545 ! 

.253 

1360.035 

35 

570.833 

415.545 

• 253 

1360.035 

36 

570.663 

754.733 

• 144 

2567.646 

37 

570 . 601 —. 

... 754.733 

.144 

2567.845 

36 

570.601 

754.733 

.144 

2567.845 

39 

570.618 

754.733 

• 144 

2567.844 

40 - , 

570.263 

442.396 

• 237 

1460.573 


STATION 

pressure temperature 

' kho enthalpy 

41 

574.250 

442.398 

.237 

1660.573 

42 

574.072 

705.443 

*155 

2395.100 

43 

574.051 

705 . U 43 

.155 

2395.100 

44 

. 574.051 

705.443 

.155 

2395.100 

45 

574.030 

705,443 

.155 

2395.099 

46 

574.009 

705.443 

.155 

2395,099 

47 .... 

. 574,002 

1376,301 

.080 

< 4738.673 

46 

574.018 

705,443 

.155 

2395.099 

49 

574.002 

705,443 

.000 

.000 

50 

574.002 

877.245 

.124 

2995.029 

51 

573.976 

877.245 

.124 

2995.028 

52 

573.956 

877.245 

.124 

2995.028 

53 

573.950 

.000 

.000 . 

.000 

54 

573.964 

774.166 

.139 

2635.932 

55 

573.965 

877.245 

*124 

2995.028 

56 

573,964 

76.352 

- 2.500 

53.790 

57 

573.941 

774.166 

.139 

2635.931 

58 

573.754 

750.000 

.144 

2551.200 

59 

573.731 

750.000 

.144 

2551.239 

60 

63.783 

750.000 

.016 

2500.399 

61 

58.460 

1941.568 

.006 

6738.997 

62 

58.445 

1941.566 

.000 

.OOO 

63 

13.037 

1665.000 

.000 

.000 

64 

1.763 

1376.478 

.000 

.000 

65 

1.561 

1376.476 

.000 

• 000 

66 

.819 

1205.882 

.000 

.000 

67 

.367 

.000 

.000 

.000 

66 

.000 

.000 

• .000 

.000 

69 

.000 

.000 

.000 

.000 

70 

.000 

750.000 

,ooo 

.000 

71 

• ..000 - 

731.514 

- . .000 

.000 

72 

.000 

732.542 

.000 

*000 

73 

.000 

,000 

.000 

.000 

74 

.000 

.000 

.000 

.000 

75 

.000 

.000 

.000 

.000 

76 

.000 

,000 

.000 

.000 

77 

.000 

,00 0 

.000 

.000 

78 

.000 

.000 

.000 

.000 

79 

.000 

,000 

.000 

,000 

80 

.000 

,000 

.. .000 

__ l.ooo 



B-56 


Computer Case 17 


* condition * bmatch ambient PRESSURE .00 PSIA. 


07 DEC 72 |3| 53 1 07- 


HYDRAULIC POWER 

10*00 

GEAR box loss 

24.00 

FIRST STAGE POWER 

33.43 

SPC 

. 3.176.. 

AMU 

HYDRAULIC PUMP 

30.57 

LUBE PUMP 

4.00 

SECOND STAGE 

35.14 

O/F 

• 505 


TOTAL gear BOX 

40.57 



TOTAL TURBINE 

68.57 

PT GUT 

.330 



PLOW 

SPECIFIC HEAT RATIO 
PRESSURE RATIO 


TURRINE INFORMATION 

2.147 PRESSURE 62.06 1.72 EFFICIENCY 1ST 

1.363 TEMPFRATURE 1933.6 13B2.7 EFFICIENCY 2ND 

36.00 ENTHALPY .0 .0 EFFICIENCY TOTAL 


.420 

.381 

.463 


A 1 

.1517 

A3 

.5538 

A2 

--.2335 

A4 

.6096 

Hp 

68.57 

N 

63000 





CONTROL 

valves 




. 

. . .. - - — 


preheater bypass recuperator bypass OXYGEN trim 


OXYGEN FLOW 

hydrogen flow 

TEMPERATURE 

1217.83 

702*47 

1030.93 


1030.93 


1030.93 

.PRESSURE IN 

573.17 

573.72 

696.97 


359*6? 



572.80 - 

PRESSURE OUT 

573.16 

573.72 

359.83 



67.17 


66.99 

EFFECTIVE area 


.99999 

*00000 

,00077 


* 

00192 


.00958 

. . -..-FLOW 

- - 

N227 

.000 

.720 



.720 


1.427 

HX NO. 

FL0 W 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

1 COLO SIDE 

1.427 

574.96 574.96 

55.00 163.77 

-45.5' 

a59.9 

.Ill 

1.000 

1.000 

721.23 BTU/MIN 

HOT SIDE 

.201 

573.18 573.18 

1217.83 87.83 

4160.0 

117.1 

*972 

1.000 

1.000 

4 PASS COUNT 

- - HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

- SCALE 

FACTOR 

HEAT TRANS, 

3 COLO SIDE 

1.427 

574.94 574.79 

183.77 443.66 

459*9 

1465.3 

.452 

1.000 

1.000 

1434,83 BTU/MIN 

MOT SIDE 

l.«27 

574.49 574.02 

759.12 467*20 

2583*2 

1552.1 

.507 

1.000 

UQOO 

6 pass parall 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

factor 

heat TRANS. 

5 COLD SIDE 

1.427 

574.76 574.54 

443.66 759.16 

1465*3 

2583.4 

*947 

1.000 

1 .000 

1595.70 BTU/MIN 

HOT SIDE 

_. 57.000 

200.00 199.99 

776.73 729.86 

.0 .... - 

.0 

*141 

... 1.000 

1*000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

. .. 6 „ COL d SIDE. 

1.427 

574.00 573.77 

467,20 702.47 

1552.1 

2384*7 . 

.850 

1.000 

. 1.000 

1108.16 BTU/MIN 

HOT SIDE 

28,500 

200.00 199.99 

744,15 659,99 

.0 

*0 

*304 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H . 

OUT . 

EFF.. 

.. . scale 

FACTOR .. 

HEAT TRANS, 

S COLO SIDE 

1.427 

573.33 573.25 

702,47 1217.84 

2384.7 

4180.0 

.758 

1.000 

1.000 

2562,25 BTU/MIN 

HOT SIDE 

2.147 

1.49 .74 

1382.69 813.09 

.0 

.0 

.836 

1.000 

1.000 

2 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS, 

9 COLO SIDE 

1.427 

573.14 572.84 

1059.01 1030.93 

3627*0 

3529,3 

.037 

1.000 

1.000 

>139.31 BfU/HIN 

. . HOT SIDE 

.720 

900.00 899.97 

300.00 1030.93 

35.4 

228.5 

.963 

1.000 

1.000 

1 PASS PARALL 



Computer Case 17 (Continued) 


station pressure temperature RHO ENTHALPY 


station PRESSURE TEMPERATURE RHO ENTHALPY 


1 

• 000 

.000 

• 000 

.000 

41 

2 

• 000 

.000 

• 000 

.000 

42 

3 

.000 

,000 

.000 

,000 

43 

4 

• 000 

.000 

.000 

.000 

44 

5 

900.000 

300*000 

16.648 

35.434 

45 

6 

899.966 

1030.931 

2.681 

228.526 

46 

7 — 

896.974 

1030.931 

2*672 

226.531 

47 

a 

896*967 

1030.931 

2.672 

226.531 

48 

9 

359.834 

1030.931 

1.081 

229.254 

49 

to 

359.819 

1030.931 

- 1*081 

229.254 

50 .. . 

it 

67.168 

1030.931 

.203 

229.659 

51 

12 

200.000 

744.151 

.000 

.000 

52 

..... 13 

. 199.994 

659.990 

. .000 . 

. .. .000 

53 

14 

199.994 * 

659.990 

.000 

.000 

54 

15 

199.994 

659.990 

• 000 

.000 

55 

16 - 

200.000 

776.734 * 

• 000 

*000 

56 

17 

200.000 

776,734 

.000 

.000 

57 

18 

200.000 

776.734 

♦ 000 

.000 

58 

- — 1 9 — ... . ~ 

199,990 - 

. 729.857 

*000 

. ----- .00 0 

59 - 

20 

*000 

.000 

• ooo 

.000 

60 

21 

.000 

• 000 

.000 

.000 

61 

22 - 

.000 

• 000 

.000 

.000 ■ 

62 

23 

.000 

.000 

• ooo 

,000 

63 

24 

.000 

,000 

.000 

.000 

64 

25 

.000 _ 

.000 . 

.000 

.000 

65 

26 

575.000 

55.000 

3.984 

- 45.499 

66 

27 

574.984 

55.000 

3.984 

- 45*500 

67 

— 28 

574.955 

- 103.769 

• 566 

459.669 

68 - ■ 

29 

574.948 

183.769 

.586 

459.869 

69 

30 

574.948 

183.769 

.586 

459.869 

70 

31 — 

574.941 

- 183.769 

.586 

459*869 

71 

32 

574.795 

443.656 

.237 

1465.253 

72 

33 

574,777 

443.656 

.237 

1465.253 

73 

:34 - 

574.777 

443.656 

.237 

1465.253 

74 ... 

35 

574.760 

443.656 

.237 

1465.253 

75 

36 

574.544 

759,160 

• 142 

2563.357 

76 

37 - ..... 

. 574.516 

759.116 

.142 

2583.202 

77 

38 

574.516 

759.116 

.142 

2563.202 

78 

39 

574,487 

759.116 

.142 

2583.201 

79 

40 

574.019 

467.196 

.225 

1552.137 

80 - 


574.001 467.196 

573.775 702.472 

573.749 702.472 

573.749 702.472 

573.722 702.472 

573*327 702.472 

573.251 1217,845 

573.722 702.472 

573.722 702.472 

573.251 1217.828 

573.205 1217.828 

573.170 1217.828 

573.160 ■ .000 

573-100 1059.006 

573.182 1217.828 

573.180 87.834 

573.140 1059.006 

572.839 1030.931 

572.800 1030.931 

66.988 1030.931 

62.077 1933.622 

62.061 1933.622 

13.746 1664.997 

1.724 1382.691 

.. ... 1.488 . . 1382.691 
.738 813.894 

.330 .000 

.000 . .000 

.ooo ,ooo 

.000 750.000 

. . .000 737.914 

.000 738.936 

.000 .000 

.000 -.000 

.000 .000 

,000 .000 

. . - .000 ,000 

. ,000 .000 

.000 .000 

.000 .000 


.225 

1552.137 

.156 

2389.681 

.156 

2384.681 

.156 

2384.681 

.156 

2384.680 

.156 

2364.672 

.060 

4180 . 041 .. 

• 156 

2384.680 

.000 

.000 

. -.060 

4179.982 

.068 

4179.980 

♦ 0 66 

4179.980 

.000 .. 

.000 

.104 

3626. 952 

.088 

4179,980 

. 1.758 

117.117 

.104 

3626.951 

.107 

3529.333 

.107 

3529.332 

.013 

3517.488 

,006 

6709.881 

.000 

.000 

.000 

.000 

.000 

.000 

...... . 000 - . 

.000 

.000 

.000 

♦ ooo 

,000 

- .000 - 

.000 

.000 

.000 

.000 

.000 

.000 

.000. 

.000 

.000 

.000 

.000 

.00 0 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

• ooo 

. 1.000 



B-58 


Computer Case 1 7B 


* CONDITION * . DMATCH 


ambient PRESSURE 


.00 PSIA. 


07 DEC 72 


13153116 


HYDRAULIC POWER 
HYDRAULIC PUMP 

total gear box 


FLOW 

SPECIFIC HEAT RATIO 
PRESSURE RATIO 


10 . 00 . 

30.57 

40.57 


2.295 

1.358 

33,53 


GEAR BOX loss 
LUBE PUMP 


PRESSURE 

TEMPERATURE 

ENTHALPY 


24.oo first stage power- 

4,00 SECOND stage 

TOTAL TURBINE 

TURBINE INFORMATION 
63.15 1.86 EFFICIENCY 1ST 

1942.4 1375.6 EFFICIENCY 2ND 

.0 .0 EFFICIENCY total 


33,56 

...SPC 

.. 3,393 

A MW 

3.37 

35,02 

O/F 

• 671 



66,57 

PT OUT 

.390 



• 437 

A 1 

• 1517 

A3 

.5538 

,403 . 

A 2 

.2335 

A4 

.6096 

,463 

HP 

66,57 

N 

63000. 


temperature 
-PRESSURE IN 
PRESSUPE OUT 
EFFECTIVE AREA 
FLO* 


PREHEATER BYPASS 
909.62 
573.73 
573.73 
1.00000 
- -■ - 1.144 


CONTROL VALVES 

RECUPERATOR BYPASS OXYGEN TRIM 

703.49 750.00 

573.62 896.39 

573.62 479.54 

.32925 .00084 

.951 .922 


oxygen flow 

750.00 
479.52 • 
69.16 
.00157 
.922 


HYDROGEN FLOW 
750.00 
573.47 
68.92 
.00765 
1.373 


- HX NO. 

1 COLO SIDE 
HOT SIDE 

FLOW 

1.373 

,229 

IN PRESSURE OUT 
574.96 574.96 

573,73 573.73 

IN TEMP OUT 

55.00 167.93 

909.62 96.37 

IN H 

-45«5 
3107.6 

OUT 

405.6 . 

156.6 

EFF, 

.132 

,952 

scale 

1.000 

1.000 

FACTOR 
l.QOO — 
1.000 

HEAT TRANS. 

619.36 BTU/MIN 

4 PASS COUNT 

-HX NO. 

3 COLO SIDE 
HOT SIDE 

FLOW 

1.373 

1.373 

IN PRESSURE OUT 
574.95 574.62 

574.53 574.11 

IN TEMP OUT 

167,93 434,50 

760.31 459.28 

- IN H 

405.6 
2587.4 

OUT 

1431,2 

1523.0 

EFF. 

,450 

.500 

SCALE- 

1.000 
■ 1.000 

FACTOR _ 

1.000 

1.000 

HEAT TRANS. _ 

1408.12 BTU/MIN 
6 PASS PARALL 

HX NO. 

5 COLO SIDE 
HOT SIDE — . 

FLOW 

1.373 

57.000 

IN PRESSURE OUT 
574,79 574.59 

200.00 199.99 

IN TEMP OUT 

434.50 760.31 

777.20 730.63 

IN H 

1431.2 
.0 . - 

OUT 

2567,4 

.0 

EFF. 
.951 
,136 . 

SCALE 

1.000 

1.000 

factor 
1.000 
1.000. . 

HEAT TRANS. 
1587.36 BTU/MIN 
a PASS COUNT 

MX NO. 

6 COLO SIDE 

HOT SIDE 

FLOW 

1.373 

28.500 

IN PRESSURE OUT 
574.09 573.68 

200.00 199.99 

IN TEMP OUT 

459.26 703.49 

744,10 660.00 

IN H 

1523* 0 

.0 

OUT 

2388.3 

• 0 

EFF. 
. 8S7 
.295 

SCALE 

.1.000 

1.000 

FACTOR 
1.000 _ 
1.000 

HEAT TRANS. 

1167.95 BTU/HIN 

4 PASS COUNT 

HX NO. 

8 COLD SIDE 
HOT SIDE 

FLOW 

.422 

2.295 

IN PRESSURE OUT. 
573,60 573,79 

1*66 .87 

IN TEMP OUT 

703.49 1374.52 

1375.55 1170.93 

-IN H 

2360,3 

.0 

OUT 

4732.2 

.0 

EFF. 

.998 

.304 

SCALE 

1.000 

1.000 

FACTOR 

1.000 

1.000 

HEAT TRANS. . 

986.56 BTU/HIN 
2 PASS COUNT 

MX NO. 

9 cnt® side 

HOT SIDE 

FLOW 

1.373 

.922 

IN PRESSURE OUT 
573.71 S73.49 

900.00 699.96 

IN 1EMP OUT 

774.18 750.00 

300.00 750.00 

IN H 

2636,0 
35,4 

OUT 

2551.2 

160.9 

EFF. 

.051 

.949 

SCALE 
1 .000 
1.000 

FACTOR 
1.000 
. 1.000 . 

HEAT TRANS. 

-116.37 BTU/MIN 
1 PASS PARALL 



Computer Case 1 7B (Continued) 


07 

i 

\ji 


station 

PRfcSSUHE TEMPERATURE 

RHO ENTHALPY 

-1 - - 

.000 

• 000 

.000 

.000 

2 

• 000 

.000 

.000 

.000 

3 

• 000 

.000 

.000 

♦ 000 

. 4 . . 

• 000 

.000 

.000 

.000 

5 

900.000 

300.000 

16.648 

35.434 

6 

699.960 

749.999 

3.673 

160.871 

7 

896.394 

749.999 

3.658 

160.884 

6 

896.387 

749.999 

3.658 

160.884 

9 

479*545 

749.999 

1.956 

162.401 

10 

479.521 

749.999 

1.956 

162.401 

11 

69.160 

749.999 

.282 

163.931 

12 

200.000 

744.103 

.000 

.000 

13. 

199*994 

660.000 

.000 

.000 

1*1 

199.99a 

660.000 

.000 

.000 

15 

199.990 

660.000 

.000 

.000 

. 16 

.. 200.000 

777.199 

.000 

.000 

17 

200.000 

777.199 

.000 

.000 

18 

200.000 

777.199 

.000 

.000 

-19- 

199.990 

...730.628 

.000 

.000 

20 

• ooo 

.000 

.000 

.000 

21 

.000 

.000 

.000 

.000 

22 - 

- ■ .000 

.000 

.000 

.000 

23 

.000 

.000 

.000 

.000 

24 

.000 

,000 

.000 

.000 

.25 

.000 

.000 

.000 

.000 

26 

575.000 

55.000 

3.984 

^45.499 

27 

574.985 

55.000 

3.984 

-45.500 

28 

574.961 

167.932 

.648 . 

405.629 

29 

574.955 

167.932 

.64 8 

405.629 

30 

574.955 

167.932 

.648 

405.629 

3i 

574.949 

167.932 

.648 

405.630 

32 

574,819 ' 

434.503 

.242 

1431.231 

33 

574,803 

434.503 

.242 

1431.231 

34 

574.803 

434.503 ■ 

.242 

1431.231 

35 

574.787 

434,503 

.242 

1431.231 

36 

574.588 

760.309 

.142 

258 7.385 

37 

574.561 

760.308 

.142 

2587.383 

38 

570.561 

760.308 

.142 

2567.383 

39 

574.535 

760.308 

.142 

2587.382 

40 

574.107 

459,281 

.229 

15^3 .023 


station pressure TEMPERATURE rho enthalpy 


41 

. . 574.091 . . 

. 459.281 

. .229 

1523.023- 

42 

573.882 

703.494 

.156 

2368.266 

43 

573.858 

703.494 

• 156 

2388.265 

44 

573. 8S8 

703.494 

.156 

2388,265 

45 

573*633 

703.494 

.156 

2388.265 

46 

573*799 

703.494 

.156 

2388.264 

47 

573.788 

1374.519 

.080 

4732.185 

48 

573.622 

703.494 

.156 

2388.264 

49 

573.788 

703.494 

.000 

,000 

50 

573.788 

. 909,623 . 

. ,120 . 

.3107.596. 

51 

573.757 

909,623 

.120 

3107.595 

52 

573.735 

909,623 

.120 

3107.595 

53 

- -573.728 

.000 

... .000 

.000 

54 

573.733 

774.184 

.139 

2635.990 

55 

573.735 

909.623 

.120 

3107.595 

56 

573.733 

96.366 .. 

‘..1.437 

156,601 

57 

573.705 

774.184 

.139 

2635.989 

56 

573.494 

750,000 

.144 

2551.234 

59 

. .573.468 .. 

750.000 

.144 

2551.234 

60 

68.920 

750.000 

• Old 

2540.508 

61 

63.164 

1942.391 

.006 

6742,131 

62 

63.148 

1942.391 

.000 

-.000 

63 

14.059 

1665.000 

.000 

.000 

64 

1.883 

1375.551 

.000 

.000 

65 

1.662 

1375.551 

.000 

.000 

66 

.872 

1170.926 

.000 

.000 

67 

.390 

♦ 000 

.000 

.000 

66 

.000 

.000 

.000 

.000 

69 

.000 

♦ 000 

.000 

.000 

70 

.000 

750.000 

.000 

.000 

71 

.000 

738.377 

.000 

.000 

72 

.000 

739,399 

.000 

.000 

73 

.000 

,000 

.000 

.000 

74 

.000 

.000 

.000 

.000 

75 

.000 

,000 

.000 

.000 

76 

.000 

.000 

.000 

.000 

77 

.000 

.000 

.000 

.000 

78 

.000 

.000 

.000 

.000 

79 

.000 

.000 

.000 

.000 

60 

.000 

.000 

.000 

t.000 


20 



B-60 


Computer Case 18 


- -* CONDITION * 

DMATCH 

AMBIENT pressure 

•00 PSIA. 





07 DEC 72 - I3l53l44 

hydraulic power 

90. 

00 GEAR BOX LOSS 

24,00 

FIRST STAGE POWER 

74. 

66 

SRC- 

- 2.307 AMW 3.19 

HYDRAULIC P UMP 

35. 

14 LUBE PUMP 

4,00 

SECDNO STAGE 

78. 

28 

O/F 

• 562 

TOTAL gear BOX 

125. 

14 


total turbine 

153. 

14 

PT OUT 

.688 




TURBINE INFORMATION 





•1517 « .5538 

FLOW 

4 

.811 PRESSURE 

136.13 3 • 

56 EFFICIENCY 1ST 

.434 

M 

- SPECIFIC HEAT RATIO 1 

.360 TEMPERATURE 

1945.7 1371 

,5 EFFICIENCY 2ND 

.390 

A2 

*2335 -- M ; 6 °9 6 

pressure ratio 

38.37 ENTHALPY 

.0 

.0 efficiency total 

.477 

HP 

153.14 » 63000. 




CONTROL VALVES 







PREHEATER BYPaSS RECUPERATOR BYPASS 

OXYGEN TRIM 


OXYGEN 

FLOW 

hydrogen flow 

TEMPERATURE 

1181.46 

602.05 

906,82 


9oe 

.82 


908.83 

PRESSURE IN 

567*26 

569.46 

683.91 


409 

.81 

. 

565.78 - - 

PRESSURE OUT 

566.54 

569.46 

409.89 


148 

.53 


148.05 

EFFECTIVE AREA 

• 

22052 

.00000 

.00180 


.00380 


.01940 

FLOW 


2.260 

.000 

1.769 


1. 

769 


3,042 - 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT THAN5, 

1 COLO SIDE 

3,042 

574.93 574.76 

55,00 256,36 

-45.5 

733.0 

.179 

1.000 

. 1.000 

2368.09 BTU/MIN 

HOT SIDE 

.762 

567.04 567.01 

1181.46 226.91 

4052.5 

617.7 

,847 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT - 

EFF. 

scale 

FACTOR 

HEAT TRANS. - 

3 COLD SIDE 

3.042 

574.66 573.95 

256.36 460.03 

733.0 

1525. S 

.444 

1.000 

1.000 

2411.61 BTU/WIN 

HOT SIDE 

3.042 

572.64 570.69 

715.46 491.89 

2430.2 

1642.2 

.487 

1.000 

1.000 

6 PASS PARALL 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

5 COLO SIDE 

3.042 

573.79 572.69 

460.03 715.48 

1525.8 

2630.2 

.795 

1.000 

1.000 

2751.27 BTU/MIN 

........ HOT SIDE 

-57.000 

200.00 199.99 

761.46 699.51 

.0 

.0 

.255 .. 

1.000 

1.000 

. 4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

6 cold side 

3.042 

.570.60 569.66 

491*99 602.05 

1642.2 

2032.7 _ 

.607 

.1.000 

1.000 

1187.93 BTU/MIN 

HOT SIDE 

26.500 

200.00 199.97 

673.31 584,14 

.0 

.0 

.492 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

. IN . . H ... 

OUT 

EFF, „ 

_ SCALE. 

FACTOR 

. .. HEAT TRANS. . . 

8 COLO SIDE 

3.042 

567.89 567.59 

602,05 1101.47 

2032.7 

4052,6 

.753 

1.000 

1.000 

6144.37 BTU/MIN 

HOT SIDE 

4.01 1 

3.02 1>34 

1371.51 762.64 

• 0 

.0 

.791 

1.000 

1.000 

2 PASS COUNT 

MX fcQ, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

factor 

~ HEAT TRANS, 

9 COLO SIDE 

3.042 

566.85 565.94 

936.20 908.83 

3199.8 

3104,7 

.043 

1.000 

1.000 

-209.54 BTU/MIN 

.. HOT SIDE 

1.769 

900.00 899.87 

300.00 908.82 

35.4 

199.0 . 

.957 

1.000 

1.000 

... i pass parall 



B-61 


Computer Case 18 (Continued) 


station 

p «£ 9 SURE TEMPERATURE 

RHO ENTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

- - l . 

.000 

.. .000 - 

.000 

.000 

41 

. 570.603 

491 . B 94 

.212 

1642.176 

2 

.000 

.000 

• 000 

.000 

42 

569.660 

602.054 

.179 

2032.701 

3 

.000 

.000 

.000 

.000 

43 

569.559 

602.054 

.179 

2032.699 

a 

.000 

.000 

.000 

.000 

44 

569.559 

- 602.054 

. .179 

2032.699 

5 

900.000 

300*000 

16.648 

35.434 

45 

569.055 

602.050 

.179 

2032.697 

6 

999.865 

908.817 

3.021 

199,032 

46 

56/.690 

602.054 

.178 

2032.669 


.... 883 . 9 U 7 

906.817 

2 . 9 b 8 

199.067 

47 . .. 

567 .585 

1181.465 

.090 

4052.579 

8 

883.913 

908.817 

2.968 

199.067 

46 

569.055 

602.054 

, 17 V 

2032,697 

9 

a Q 9 • 886 

908.817 

1.384 

200.070 

49 

569.455 

602.054 

• 000 

.000 

10 

409.813 . 

908.817 

1.384 

200.070 

50 

567.585 

1181.461 

.090 

4052.563 

11 

186.531 

908.817 

.503 

200.650 

51 

567.378 

1181.461 

.090 

4052.558 

12 

200.000 

673.312 

• 000 

.000 

52 

567.263 

1181 .461 

.090 

4052.555 

- 13 

. , 199 . 9 b 7 

580.136 

.000 

.000 

53 ... 

566.500 

,000 

.000 

. .000 

u 

199.967 

sea . 136 

.000 

.000 

54 

567-008 

936,200 

.116 

3199,844 

15 

199.967 

584.136 

.000 

.000 

55 

567.036 

1181,461 

.090 

4052.550 

16 

200.000 

7 & 1 . a 65 . 

.000 

,000 

56 

567.008 

226,913 . 

• .460 

617,673 

17 

200.000 

781.065 

.000 

.oou 

57 

566,847 

936.200 

.116 

3199. 840 

16 

200.000 

781.065 

.000 

.000 

50 

565.942 

900.829 

,119 

3104.656 

19 

... . 199.988 

699.513 

.000 

- .000 

59 

565 .785 — 

■ - 908.829 

.119 

3104.652 

20 

.000 

.000 

.000 

.000 

60 

148.055 

908.829 

♦ 032 

3095,116 

21 

.000 

.000 

• 000 

.000 

61 

136.166 

1945.689 

.013 

6755.879 

22 

.000 

.000 

.000 

.000 

62 

136.131 

1945.689 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

29.589 

1665.000 

.000 

,000 

m 

.000 

,000 

.000 

,000 

64 

5.557 

1371.509 

.000 

.000 

25 

. .000 

.000 

.000 

.00 0 

65 . . 

3.015 

1371.509 

. .000 

.000 

26 

575.000 

55.000 

5 . 98 a 

* 45.499 

6 o 

1.537 

762.638 

.000 

.000 

27 

57 a .925 

55.000 

3 . 98 a 

- 45.500 

67 

.688 

• Coo 

.000 

.000 

_ 28 . 

574.755 

256.359 

• aio 

732.990 

68 

.000 

.000 

.000 

.000 

29 

570. 710 

256.359 

• 410 

732 . 99 J 

69 

.000 

.000 

.000 

.000 

30 

570.710 

256.359 

.410 

732.991 

70 

.000 

750.000 

.000 

.000 

. 31 - - 

570.665 

256.359 

.410 

732.992 

71 

.000 

742,788 

.000 

.000 

32 

573.950 

060.032 

• 228 

1525.789 

72 

.000 

743,805 

• ooo 

.000 

33 

573.873 

060.032 

*228 

1525 . 78 B 

73 

.000 

.noo 

• ooo 

.000 

. 3 a 

573.673 

060.032 

,226 

1525.788 

74 

.ooo 

,000 - 

.000 

..... .000 

35 

573.791 

060.032 

.228 

1525.787 

75 

.000 

,000 

.000 

.000 

36 

572.883 

715.078 

.153 

2430.244 

76 

.000 

,000 

.000 

.000 

....... 37 . 

572.761 

715.060 

*152 

2430.192 

77 

. .000 

,000 

.000 

. . ,000 

36 

572.761 

715.060 

.182 

2430.192 

78 

.000 

.000 

.000 

.000 

39 

572.639 

715.460 

.152 

2430.189 

79 

.000 

,000 

.000 

.000 

..« 0 — - 

570.691 ' 

091.890 

.212 

1642.179 

80 

.000 

. . ,ooo 

. . -.000 

1.000 



B-62 


Computer Case 18B 


* CONDITION * • OHATCH AMBIENT pressure ,00 PSIA. 


07 DEC 72 13(54101 


HYDRAULIC POWER 90,00 
HYDRAULIC PUMP 35,14. 
TOTAL SEAR BOX 125,14 


FLOW 4,990 
SPECIFIC HEAT RATIO 1,357 
PRESSURE RATIO 30.65 


GEAR BOX LOSS 
LUBE PUMP 


PRESSURE' 

TEMPERATURE 

ENTHALPY 


24,00 

4,00 


SECOND STAGE 
TOTAL TURBINE 


TURBINE INFORMATION 
137.43 3.75 EFFlC 

1950.6 1367.3 EFFIC 

.0 .0 EFFU 


TEMPERATURE 
PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
FLOW 


CONTROL VALVES 

PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM 

1015,71 604.36 749. 65 

568.85 569.67 882,80 

568.47 569.67 478.11 

,25412 .09933 .00186 

2.039 1.276 2.013 


IER 

7a. 99 

3PC 

2.393 

AMW 

3.38 



76.1b 

O/P 

.676 





15?. IS 

PT OUT .767 




1ST 

.44? 

A 1 

.1517 

A3 

• 5538 


2ND 

.403 

A2 

.2335 

Ak 

.6096 


TOTAL. 

.486 

HP 

153.15 

N 

63000. 


oxygen FLOW 

— 

hydrogen flow 



- 


749.85 


749.88 





478.04 

. .. _ 

567.48 





150.60 


150.07 





.00344 


.01719 





2.013 


2.977 




— 


HX NO. FLOW IN PRESSURE OUT IN TEMP OUT 

1 COLD SIDE 2.977 574,93 574.77 55.00 254.39 

HOT SIDE .938 568.52 568.47 1015.71 249.24 

HX NO. FLOW IN PRESSURE OUT IN TEMP OUT 

3 COLO SIDE 2.977 574.68 574.00 254.39 460.13 

HOT SIDE 2,977 572.74 570.87 717.75 491.78 

^ FL ow IN PH £ SSoR£ out in temP cut 

5 COLO SIDE 2.977 573.84 572.97 460.13 717.83 

. HOT SIDE.. 57.000 200.00 199.99 781.64 700.80 

HX NO, FLOW IN PRESSURE OUT IN TEMP OUT 

6 COLO SIDE— 2.977 570.78 569.89 491.78 604.36 

HOT SIDE 28.500 200,00 199.97 674.90 585.85 

HX NO. ...FLOW IN PRESSURE OUT IN TEMP OUT- 

B COLD SIDE 1.701 569.20 569.09 604,36 1324.22 

HOT SIDE 4.990 3.23 1.71 1367.33 959.62 

HX NO, FLOW IN PRESSURE OUT IN TEMP OUT 

9 COL® SIDE 2.977 568.34 567.60 774.24 749.88 

HOT SIDE 2.013 900.00 899.85 300.00 749.85 


IN H 

OUT 

EFF. 

scale 

factor 

HEAT TRANS. 

- 45 . S 

725,1 

, 2 oe 

1.000 

1.000 - 

2294.10 BTU/MIN 

3476.3 

704.9 

,796 

1*000 

1*000 

4 PASS COUNT 

IN H 

. OUT 

EFF. 

scale 

FACTOR — 

HEAT TRANS, . 

725*1 

1526.1 

.444 

1*000 

1.000 

2384.41 BTU/MIN 

2438,2 

1641.8 

.486 

1.000 

i.QOO 

6 PASS PARALL 

IN H 

OUT 

EFF. 

scale 

factor 

HEAT TRANS. 

1526.1 

2438,5 

♦ 802 

1.000 

1.000 

2715.90 BTU/HIN 

• 0 

• 0 

.251 . 

.. 1.000 

1.000 . . 

« PASS COUNT .. 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

1641.8 

2040.8 

.615 

1.000 

1.000 .... 

.... 1187.84 BTU/MIN 

.0 

.0 

.486 

1.000 

1.000 

4 PASS COUNT 

IN. . H - 

OUT 

EFF, 

scale 

FACTOR 

HEAT TRANS. . . 

2040.8 

4554,8 

.944 

1.000 

1.000 

4276.84 BTU/HIN 

*0 

.0 

.534 

1.000 

1*000 

2 PASS COUNT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

2636.1 

2550.7 

.051 

1.000 

1*000 

-254.15 BTU/HIN 

35.4 . 

160,8 

.949 

1.000 

1*000 

1 PASS PARALL 



Computer Case 18 B (Continued) 


STATION 

PRESSURE TEMPERATURE 

PHO ENTHALPY 

station 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

X 

.000 

.000 

.000 

.000 

41 

. . 570.783 

491*760 

.213 

1641.767 

2 

.000 

.000 

.000 

.000 

42 

569.887 

604*362 

. 17 B 

2040.793 

3 

.000 

*000 

.000 

.000 

43 

569.757 

604 . 3 b 2 

,178 

2040.792 

4 . 

.00 0 

.000 

.000 

.000 

44 

569,787 

604.362 

.176 

2040.792 

5 

900.000 

300-000 

16.648 

35.434 

45 

569.687 

604*362 

.178 

2040,790 

6 

899.851 

749.854 

3,674 

160.837 

46 

569.196 

60«.362 

*178 

2040.781 


882*636 - 

. 749,854 . .. 

3.604 

160.899 

47 

.. 569 . 090 - 

. 1324.225 

.082 

4554,832 

0 

662.799 

749.854 

3.604 

160.899 

48 

569.669 

604 . 36 ? 

,178 

2040.789 

9 

078.110 

749.854 

1.951 

162.372 

49 

569.090 

604 . 36 ? 

.000 

,000 

.. jo .. . 

478.043 

749,854 

1.951 

162.373 

50 

569.091 

1015.713 

.108 

3476,337 

1 1 

150.596 

749*654 

.614 

163.599 

51 

568,925 

1015,713 

• 106 

3476.333 

12 

200.000 

674*696 

.000 

.000 

52 

568.848 

1015.713 

.108 

3476.331 

.13 

.... 199*969 . 

585.853 

*000 

• 000 

53 

560,468 

.000 . 

. 000 - . 

.000 

14 

199*969 

565.853 

,000 

.000 

54 

568.468 

774.241 

• 137 

2636.076 

13 

199*969 

585.853 

.000 

,000 

55 

566.515 

1015.713 

.108 

3476.324 

16 

200*000 - 

781.641 

.000 

.000 

56 

568.468 

249*236 

- ... * 4 18 .. 

704,686 

17 

200*000 

781.641 

.000 

,000 

57 

568.338 

774*241 

.137 

2636,073 

16 

200*000 

781.641 

,000 

.000 

58 

567.604 

749.803 

.143 

2550,698 

- 1 9 - 

199.089 

700.803 

.000 

■ .000 

59 

. 567,479 

749.803 

■ ■ * 143 . 

2550.696 

20 

• 0 00 

• 000 

.000 

.000 

60 

150.069 

749.863 

.036 

2541,833 

21 

.000 

.000 

.000 

.000 

61 

137.467 

1950*641 

.013 

6773.740 

22 

.000 

,000 

*000 

.000 

62 

- 137.431 

1950.641 

.000 

.000 

23 

.000 

.000 

*000 

.000 

63 

29.970 

1664.990 

.000 

*000 

24 

.000 

.000 

.000 

.000 

64 

3.750 

1367.331 

.000 

.000 

25 

.000 .... 

.000 

.000 

.000 

65 

3.230 

1367.331 

.000 

.000 

26 

575.000 

55.000 

3.904 

- 45.499 

66 

1.713 

959 . 82 ? 

• O 00 

.000 

27 

574.928 

55.000 

3.904 

- 45.500 

67 

.767 

.000 

,000 

,000 

- — 26 

574.767 

254.390 

.413 

725.148 

68 

.000 

.000 

.000 

,ooo 

29 

574.724 

254.390 

.413 

725.148 

69 

.000 

.000 

.000 

• ooo 

30 

574.724 

254. 390 

*413 

725.148 

70 

.000 

750.000 

.ooo 

.ooo 

31 

. 574.680 

254.390 

- . .413 

725.149 

71 

.000 .. 

742.972 

.000 

.000 

32 

574.001 

460.125 

.226 

1526.134 

72 

.000 

743.909 

.000 

• ooo 

33 

573.923 

460.125 

.228 

1526.135 

73 

.000 

.000 

.000 

* ooo 

34 

573.923 

460.125 . 

.228 

1526.133 

74 - - - 

.000 

.000 

.000 

*000 

35 

573.844 

460.125 

.225 

1526.132 

75 

.000 

.000 -- 

.000 

• OOO 

36 

572.972 

717.827 

.152 

2438.476 

76 

.000 

*000 

.000 

*000 

37 

.. 572.655 

717.753 

*152 

2438.215 

77 

.000 

.000 

.000 

,000 

38 

572.855 

717.753 

,152 

2438.215 

78 

.000 

• ooo 

.000 

,000 

39 

572.737 

717.753 

.152 

2438.213 

79 

.000 

,000 

.000 

.000 

40 

.... 570.867 

■ 491.780 

.213 

1641.768 

80 

. .000 

.000 

.000 

1*000 



*79-9 


Computer Case 19 


* CONDITION * 

DMATCH AMBIENT 

PRESSURE 

.00 PSIA. 




- 07 

DEC 72 

13 l 54 l 23 

.. — HYDRAULIC POWER 

180.00 

gear 

BOX LOSS 

24.00 

FIRST STAGE POWER 

121.64 

spc 

2.128 - 

AMW 

3.28 

HYDRAULIC PUMP 

40.29 

lube 

PUMP 

4.00 

SECOND stage 


126.64 

O/F 

.620 



TOTAL GEAR BOX 

220,29 




TOTAL TURBINE 


248.28 

PT OUT 1,087 







TURBINE 

INFORMATION 







FLOW 

7.612 

PRESSURE 

218.38 5 

.54 EFFICIENCY 

1ST 

.442 

A 1 

.1517 

A 3 

.5538 

SPECIFIC HEAT RATIO 1.359 

TEMPERATURE 

1953.2 1365.0 EFFICIENCY 

2 ND 

.396 

A 2 

.2335 

A4 

.6096 

PRESSURE RATIO 

39,43 

ENTHALPY 

• 0 

.0 EFFICIENCY 

TOTAL ,485 

MR 

248.28 

N 

63000 





CONTROL VALVES 





_ 



PREHEATER BYPASS 

recuperator bypass 

OXYGEN TRIM 


OXYGEN FLOW 


hydrogen flow 



TEMPERATURE 

1 160*60 



563.28 

835.90 


835.98 


236.08 



_ pressure in 

555.89 



561.11 

854,64 


431.99 

— 

551.49 



PRESSURE OUT 

554.04 



561.11 

432.10 


239.35 


238.50 



EFFECTIVE AREA 

.18293 



.00000 

.00304 


.00602 


•03011 



FLOW 

- 2.996 



.000 

3.013 


3,013 


4.799 - 


— 


MX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

- 1 COLO SIDE 

4,799 

574.81 574.34 

55,00 301.66 


914,0 

.223 

- 1.000- 

1.000 

4600.13 BTU/MIN 

HOT SIDE 

1.002 

S54.2S 5S4.04 

1160*60 366,69 

3979.7 

1172.6 

,718 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN pressure out 

IN TEMP OUT 

IN H 

■OUT - 

EFF.* 

scale 

FACTOR 

HEAT TRANS, - 

3 COUO SIDE 

4.799 

574.07 572.28 

301.66 459.84 

914.8 

1525.1 

.436 

1,000 

1.000 

2920.28 BTU/MIN 

HOT SIDE 

4.799 

569.20 564,67 

664,79 493.61 

2252.5 

1649.1 

.471 

1.000 

1.000 

6 PASS PARALL 

HX NO, 

FLOW 

IN PRESSURE' OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

factor 

HEAT TRANS. 

5 COLO SIDE 

4,799 

571.67 569.76 

459.04 664,66 

1525.1 

2252.2 

,634 

1.000 

1,000 

3488.93 BTU/MIN 

- HOT SIDE _ 

57.000 

200.00 199.99 

763.10 678.11 

• 0 - 

.0 . 

. .325 

, 1.000 

. 1.000. 

4 PASS COUNT- 

HX NO,. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

HEAT TRANS, 

6 COL° SIDE „ 

4.799 . 

564.45 561.61 

493.81 563.26 - 

1649.0 

. 1896,7 

,4a7 

1.000 

1,000 

1188.25 BTU/MIN 

HOT SIDE 

26.500 

200.00 199,92 

649,26 556.47 

.0 

.0 

,584 

1.000 

1.000 

4 PASS COUNT 

HX. NO . 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

... HEAT TRANS. 

8 COLD SIDE 

4,799 

557.35 556.61 

563.26 1160. S7 

1896.6 

3979,7 

.745 

I. 000 

1.000 

9995.64 BTU/NIN 

HOT SIDE 

7.012 

4.65 2.43 

1364.99 755.03 

.0 

,0 

.761 

1.000 

1,000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

' IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 cold side 

4.799 

553.66 551.87 

662.44 636.00 

2943.1 

2851 ,4 

.047 

1.000 

1.000 

-440.01 BTU/MIN 

...... HOT SIDE 

3.013 

900.00 099.67 

300.00 635.98 

35.4 

181.4 

.953 

1.000 

1.000 

.. 1 PASS PARALL 



Computer Case 19 (Continued) 


CD 

I 

ON 

v-n 


STATION 

PRESSURE temperature 

RHO ENTHAIP 7 

1 

.000 

.000 

.000 

.000 

2 

.000 

.000 

.000 

.000 

3 

.000 

.000 

.000 

.000 

- a 

.000 

.000 

.000 

.000 

5 

900.000 

300.000 

16*646 

35.434 

6 

899.669 

635.975 

3.223 

181.438 

. 7 _ 

854.739 

635.975 

3.064 

101,553 

6 

854.644 

835.975 

3.063 

1 8 1 .553 

9 

432.181 

635.975 

1.556 

182.644 

10 

431.993 

835.975 

1.556 

102.644 

u 

239.346 

835.975 

.864 

183,157 

u 

200.000 

649.264 

*000 

.000 

13 

199.925 

558.472 

. 000 . . 

.000 

14 

199.925 

556,472 

.000 

.000 

15 

199.925 

558.472 

.000 

.000 

-lb — 

200.000 

763.096 . 

- .000 

... , O 00 

17 

200.000 

783.096 

.000 

.000 

15 

200.000 

783.096 

.000 

.000 

- 19 

199.967 

678.106 

.000 

..... .00 0 

20 

.000 

.000 

.000 

,000 

21 

.000 

,000 

.000 

.000 

22 

.000 

.000 

.000 

.00 0 

23 

.000 

.000 

.000 

.000 

24 

.000 

.000 

*000 

.000 

25 

.000 ... 

.000 

— - .000 

. - .000 

26 

575.000 

55.000 

3*904 

- 45.499 

27 

574.814 

55.000 

3.964 

- 45.502 

26 

. 574.339 

301.661 

.347 

914.025 

29 

574.206 

301.661 

.347 

914.625 

30 

574.206 

301.661 

.347 

914-625 

31 

...... 574.0 72 

. - 301.661 

- .347 

914.826 

32 

572.281 

459.844 

.228 

1525 . 07 S 

33 

572.078 

459.844 

• 228 

1525.073 

_ 34 

.. ... S 72.078 

.. 059.844 ... 

.228 

1525.073 

35 

571.874 

459,844 

.226 

1525.070 

36 

569.763 

664.677 

• 164 

2252.157 

37 . - 

_ 569.478 

660.791 

. . .164 

2252.550 

36 

569,478 

664.791 

• 164 

2252.550 

39 

569.195 

664.791 

• 164 

2252.544 

-40 — 

564.669 

. 493.809 

.209 

1649,052 


station 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

41 

564.440 

493.609 

.209 

1649 , 048 .. 

42 

561.608 

563.270 

.165 

1896.677 

43 

561.356 

563.278 

.185 

1896.673 

44 

561 . 35 b 

563.278 

• 1 86 

1096.673 

45 

561.105 

563.278 

.185 

1896,669 

46 

557.349 

563.278 

.184 

1096.604 

47 

, 556.607 

1160,573 

. .090 

3979.679 

46 

561 • 1 OS 

563.270 

.105 

1696,669 

49 

561.105 

563.278 

.000 

,000 

50 

556.605 

1160.597 

.090 

3979.761 

51 

556,092 

1160.597 

.090 

3979.749 

52 

555.892 

1160.597 

,090 

3979.744 

53 

. 559.040 

.000 

. 000 . 

,000 

54 

554,041 

862.440 

.121 

2943,106 

55 

554.281 

1160.597 

.090 

3979.705 

56 

554-041 

366.693 

... .276 

1172.631 

5 7 

553.659 

862.440 

.121 

2943.097 

S 0 

551.860 

036.077 

.124 

2051,399 

59 

-- 551.493 

836.077 

.124 

2851.391 

60 

238.503 

836.077 

.054 

2844.364 

61 

218.436 

1953,178 

.021 

6786,131 

62 

- 218.380 

1953,178 

.000 

.000 

63 

46.860 

1665.002 

.000 

,000 

64 

5.539 

1364.966 

.000 

.000 

65 

4.651 — 

1364.966 

.00 0 

.000 

66 

2.430 

755,030 

.000 

,000 

67 

1.037 

,000 

.000 

,000 

60 

.000 

.000 

.000 

.000 

69 

.000 

.000 

.000 

.000 

70 

.000 

750.000 

.000 

,000 

71 

- .000 -- 

- . 744,470 - 

. -. .000 

. . ,000 

72 

.000 

745.406 

.000 

.ooo 

73 

.000 

.000 

♦ ooo 

.000 

74 

. .000 

• ooo 

-.000 

.000 

75 

.000 

.000 

.000 

.000 

76 

.000 

.000 

.000 

.ooo 

77 

.... .000 

,000 

- .000 . 

. „ .000 

78 

.000 

.000 

.000 

.000 

79 

.000 

,000 

.000 

.000 

80 

. .000 

.000 . 

.000 . 

1,000 



B-66 


Computer Case 19B 


— * CQNOtflON * . 

OMATCH 

ambient 

PRESSURE 

.00 PSIA. 



- 07 DEC 

72 

_ 13I54IS5- 

HYDRAULIC POWER 

180.00 

GEAR 

BOX LOSS 

24.00 

FIRST STAGE POWER 

121.75 

SPC 

2.170 

AMW 3.39 

HYDRAULIC PUMP 

40 , ?9 

LUBE 

PUMP 

4.00 

SECOND STAGE 

126.54 

O/F 

.670 


TOTAL BEAR BOX 

220.29 




total turbine- 

248.29 

PI OUT 

1.158 



TURBINE INFORMATION 


FLOW 


7.966 

PRESSURE 

219,49 

5.70 

EFFICIENCY 1ST 

.447 

A 1 

.1517 

A3 

.5538 

SPECIFIC 

HEAT RATIO 

1.357 

TEMPERATURE 

1955.9 

1362.7 

EFFICIENCY 2 ND 

.403 

A2 

.2335 

... A4 

.6096 

PRESSURE 

RATIO 

38.40 

enthalpy 

.0 

.0 

EFFICIENCY TOTAL 

.491 

HP 

248.29 

N 

63000 , 


- control valves 

PREHEATER bypass recuperator bypass oxygen trim OXYGEN flow HYDROGEN flow 


temperature 

1071.02 

564.21 

749.86 



749.86 


750.00 

pressure in 

. 1 

550.48 

561,41 

853.37 



466.87 

... .... 

554,03 - 

PRESSURE OUT 

556.26 

561.41 

469.05 



240.60 


239.75 

EFFECTIVE AREA 


.14455 

.046B4 

,00309 



.00561 


.02806 

FLOW 


2.707 

1.293 

3.223 



3,223 - 

— 

4,743 — 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

heat trans. 

. 1 COL& SIDE 

a. 743 

574.62 574.36 

55.00 300.66 

-45.5 

910,8 

* 242 

1 . 000 . 

1.000 

4535.76 BTU/MIN -... 

HOT SIDE 

2,036 

556,55 556,26 

1071.02 380.33 

3666,3 

1225.5 

.600 

1,000 

wooo 

4 PASS COUNT 

HX NO. 

FLOW 

. IN PRESSURE OUT 

IN TEMP OUT 

IN H 

. OUT 

EFF. 

SCALE 

FACTOR 

. HEAT TRANS, - -- 

3 COLD SIDE 

4,743 

574.10 572,35 

300.66 460,00 

910.8 

1525,6 

.436 

1.000 

1,000 

2916.27 BTU/MIN 

HOT SIDE 

4.743 

569.33 564.90 

666.23 493.93 

2257.6 

1649.5 

.471 

1,000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS, 

5 COLD SIDE 

4.743 

571.95 569.66 

460.00 666.23 

1525.6 

2257 • 6 

• 638 

1,000 

1.000 

3471.78 BTU/MIN 

HOT SIDE 

57.000 

200.00 199.99 

763.14 676.69 

.0 

.0 

.323 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

6 C0L» SIDE 

4,743 

.564.66 561.92 

493.93 564,21 

-1649.5... 

..1900,0 

.451 

1.000 

1.000 

1167.94 BTU/MIN 

HOT SIDE 

26.500 

200.00 199,93 

649.84 559,10 

.0 

• 0 

.582 

1.000 

1.000 

4 PASS COUNT 

HX NO, ...... 

— FLOW 

...IN PRESSURE OUT . 

IN TEMP OUT 

...IN .. H. 

OUT . 

EFF, 

SCALE 

factor ... 

HEAT trans. 

B COLO SIDE 

3.450 

559.49 559.08 

564.21 1260.96 

1899.9 

4331.6 

,873 

1.000 

1.000 

6389.62 BTU/MIN 

HOT SIDE 

7.966 

4.64 2.59 

1362.69 861.31 

.0 

,0 

,628 

1.000 

1.000 

2 PAS8 COUNT 

~ HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP CUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

^heat trans. 

9 COLD SIDE 

4,743 

555.92 554.35 

774.48 750.00 

2636.6 

2550.8 

.052 

1.000 

1.000 

-406.94 BTU/MIN 

HOT SIDE . 

3.223 

900.00 699,65 

300.00 749,66 

35.4 

160.8 

,948 

1.000 

.1*000 

1 PASS PARALL 



B-67 


Computer Case 1 9B (Continued) 


station 

pressure 

TEMPERATURE 

RHO ENTHALPY 

station 

PRESSURE 

TEMPERATURE 

RHO 1 

enthalpy 

1 - . . ... 

#000 

. . .000 

.000 

.000 

41 

. 564.681 

493.933 

.209 

1649.503 

2 

.000 

.000 

.000 

.000 

42 

561.917 

564.213 

.185 

1899,961 

3 

1 .000 

.000 

• 000 

.000 

43 

561.673 

564.213 

.185 

1899.957 

a ‘ 

.000 

- .000 

• 000 

.000 

44 

561.673 

564.213 

.105 

1099.957 

s 

900.000 

300.000 

16.648 

35.434 

45 

561.428 

564.213 

.185 

1899.953 

6 

899,651 

749.660 

3.673 

160.639 

46 

559.485 

564.213 

.184 

1899.919 

. 7 .„. .... 

853.469 

.... 749.060 

3*404 

161.005 

47 

559.081 

1260 . 9S7 

. . . ... . .084 

4331.631 ...... 

e 

853.373 

749.660 

3.484 

161.005 

<10 

561.410 

564.213 

.105 

1899.953 

9 

469.046 

749.660 

l.Ria 

162.406 

49 

559.081 

564.213 

.000 

.000 

— i o 

468.87 1 

749.060 

1.913 

- 162.406 

50 

... 559.081 

1071.022 

.100 

3666.397 

u 

240.600 

749.060 

.961 

163.253 

51 

550.629 

1071.022 

.100 

3666.386 

12 

ZOO. 000 

649.835 

*000 

.000 

52 

558.482 

1071.022 

.100 

3668.383 

- 13.— 

199.926 

559.096 

.000 

.000 

53 

556.259 

.000 

— - .000 

.000 .... 

14 

199.926 

559.096 

.000 

.000 

54 

556.259 

774.478 

.134 

2636.640 

15 

199.926 

559.096 

.000 

.000 

55 

556.545 

1071.022 

.100 

3668.337 

16 

- 200.000 

783.137 

.000 

.000 

56 

556.259 

300-332 

.267 

- 1225.511 

17 

200.000 

783.137 

.000 

.000 

57 

555.922 

774.478 

.134 

2636.632 

16 

200.000 

783.137 

.000 

.000 

50 

554.350 

750.002 

.140 

2550.836 

19 — — 

199,987 

670.692 

.000 

----- .000 

- 59 ~ — 

- - 554.025 

■ 750.002 

.140 

2550.829 ..... 

20 

.000 

.000 

.000 

.000 

60 

239.750 

750.002 

.061 

2544.166 

21 

.000 

.000 

.000 

♦ 000 

61 

219.543 

1955.865 

.021 

6795.372 

22 

.000 

.000 

.000 

.000 

62 

219.487 

1955.865 

- - .000 

,000 

23 

• 000 

.000 

.000 

.000 

63 

47.208 

1665. 000 

• 000 

.000 

24 

.000 

.000 

.000 

.000 

64 

5.704 

1362,692 

• 000 

.000 

25 

- .000 

.000 

- . .000 

.goo 

65 

4.837 

. 1362.692 

. .000 

.000 

26 

575.000 

55.000 

3.984 

- 45.499 

66 

2.587 

861.306 

.000 

,000 

27 

574 . 01B 

55.000 

3.984 

- 45.502 

67 

1-156 

.000 

.000 

.000 

.... Zb 

574.356 

300.657 

.348 

910.793 

60 

.000 

.000 

.000 

.000 

29 

574.226 

300.657 

.348 

910 . 79 « 

69 

• 000 

.000 

.000 

.000 

30 

574.226 

300.657 

.348 

910.794 

70 

.000 

750.000 

.000 

.000 

31 

- 574.095 

300 . 6S7 

— .348 

910.795 

71 

.000 

744.515 

.000 

.000 

32 

572.345 

459.998 

.228 

1525.642 

72 

.000 

745.531 

.000 

.000 

33 

572.146 

459.998 

.228 

1525.639 

73 

.000 

.000 

.000 

.000 

— -34 

572.146 

..... 459.998 

- .228 

1525.639 

74 

.000 

.000 - 

.goo 

,000 

35 

571.947 

459.998 

.227 

1525.637 

75 

♦ 000 

.000 

♦ 000 

,000 

3b 

569.881 

666.232 

.163 

2257.605 

76 

.000 

.000 

.000 

.000 

-37 — 

569.604 

666.230 

- .163 

2257,594 

77 

.000 

. .000 

- -.000 

.000 ..... 

36 

569.604 

666.230 

♦ 163 

2257.594 

70 

.000 

.000 

• 000 

.000 

39 

569.327 

666.230 

.163 

2257.588 

79 

.000 

.000 

.000 

.000 

40 — 

564.697 

......493.933 

.209 

1649.507 

80 

-000 

. - .000 

.000 

1.000 _ . 

HX 

■ 8,00000 

PHO = 

• 12*4343 

PHO = . 

529255 
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Computer Case 20 


* CONDITION * DMATCH . AMBIENT PRESSURE ,00 PSlA. 


07 DEC 72 13|55U3 


HYORAULIC POWER 

270*00 

gear box loss 

24,00 

first stage power 

168,55 

SPC 

2.058 

AMW 3-35 

HYDRAULIC PUMP 

as, 03 

LUBE PUMP 

4.00 

second stage 

174.88 

O/P 

.661 


TOTAL GEAR BOX 

315,43 



total turbine 

343,43 

PT OUT 

1.487 



FLOW 10.821 

SPECIFIC HEAT RATIO 1.358 

PRESSURE RATIO 40.12 


TURBINE INFORMATION 

PRESSURE 299.97 7.48 EFFICIENCY 1ST 

TEMPERATURE 1958.4 1360.8 EFFICIENCY 2ND 

ENTHALPY .0 .0 EFFICIENCY TOTAL 


448 

A 1 

.1517 

400 

A2 

.2335 

491 

Mp 

343*43 


A3 .5538 
A4 . 6096 
N 63000. 




... 

CONTROL VALVES 







PREHEATER BYPASS RECUPERATOR BYPASS 

OXYGEN TRIM 

OXYGEN 

FLOW 

HYDROGEN flow 

TEMPERATURE 

1145.42 

543*66 

784,11 


784 

*11 


784.41 

pressure in 

541,50 

550.91 

807.72 


a64 

.71 

— 

530.78 

PRESSURE OUT 

534.69 

550.91 

465.04 


329 

.28 


328.09 

EFFECTIVE AREA 


10288 

.00000 

,oo4a7 


,00836 


.04182 

— FLOW 


3.210 

,000 

4.306 


■ - 4. 

306 


6.515 - — 

HX NO* 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS, 

1 COLD SIDE 

6.515 

574.66 573.72 

55.00 334.51 

-45.5 

1046.2 

.256 

1.000 

1.000 

7111.98 BTU/MIN 

HOT SIDE 

3.305 

535.59 534.69 

1145.42 483*81 

3926.5 , 

1612.3 

.607 

1.000 

1.000 

4 PASS COUNT 

— HX- NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF* 

SCALE 

factor 

... HEAT TRANS, 

3 COL° SIDE 

6.515 

573.17 569.83 

334.51 460.02 

1046.2 

1525.7 

.429 

1,000 

1.000 

3124.03 BTU/MIN 

HOT SIDE 

6.515 

564.37 556.38 

626,97 492,85 

2119,9 

1645,5 

.459 

1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS, 

5 COLD SIDE 

6.515 

569.07 565,37 

460,02 626.96 

1525.7 

2120.0 

.515 

1.000 

1.000 

3871,70 BTU/MIN 

- HOT SIDE . 

57.000 

200*00 199.99 

784.21 666.91 

-- .0 

.0 

.362 .... 

. 1.000 

.1.000 

.. . 4 PASS COUNT . 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRAN9, 

-6„. COLD SIDE- 

6,515 

. 555.96 551.8a 

492,65 543.66 

1645.4 

1827,8 

.351 „ 

1*000. 

. 1.000 

1187.70 BTU/MIN 

HOT SIDE 

26*500 

200.00 199.89 

637.71 546.49 

• 0 

.0 

,630 . 

1*000 

1.000 

4 PASS COUNT 

HX- NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

. — IN H 

OUT 

EFF. 

. SCALE. 

factor _ 

HEAT TRANS. 

B COLD SIDE 

6,515 

544.03 542.68 

543.66 1145,42 

1827.6 

3926.7 

.737 

1.000 

1.000 

13674.90 BTU/MIN 

HOT SIDE 

10.821 

6.24 3.32 

1360.57 758.13 

*0 

.0 

.737 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF* 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLO SIDE 

6.515 

534.00 531*46 

809.76 784.41 

2759.5 

2670.9 

.050 

1.000 

1.000 

-577.4® BTU/HIN 

. . . HOT SIDE 

4.306 

900.00 899.37 

300.00 784,11 

35,4 

169,0 

,950 

1.000 

„ 1.000_ 

_ 1 PASS PARALL _ 



Computer Case 20 (Continued) 


STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

STATION 

pressure temperature 

RHO ENTHALPY 

1 

.000 

.000 

.000 

.000 

41 

555.964 

492.052 

.287 

1645.445 

2 

.000 

.000 

.000 

.000 

42 

551*624 

543.655 

.187 

1827.753 

3 

.000 

.000 

.000 

.000 

U 3 

5 S 1.366 

543.655 

.187 

1027.745 

4 

.000 

.000 

.000 

.000 

44 

551.366 

543.655 

.107 

1827.745 

5 

900.000 

300.000 

16.646 

35.434 

45 

550*900 

543.655 

.186 

1627.737 

6 

899.372 

784.107 

3.433 

166,975 

46 

544.030 

543.655 

.184 

1827,621 

7 

807 . 9 J 2 

784.107 . 

3.006 

169.250 

47 

542.683 

1145.420 

.090 

3926.663 

6 

SQ 7.718 

784.107 

3.085 

169.251 

40 

550*900 

543.655 

.166 

1827.737 

9 

465.043 

78 a . 107 

1.700 

170.311 

49 

550.908 

543.655 

.000 

.000 

... 10 - 

464.707 

704.107 

1.779 

170.312 

50 

542*603 

1145.416 

.090 

3926.646 

u 

329.205 

784.107 

1.262 

170.765 

51 

541.730 

1145*416 

.090 

3926,626 

12 

200.000 

637.706 

.000 

.000 

52 

541.490 

1145.416 

.089 

3926.620 

13 

- 199.888 

546.400 

.000 

.000 

53 

534.692 

.000 

. 000 - 

.000 

14 

199.888 

546.488 

.000 

.000 

54 

534.692 

609*765 

.123 

2759.537 

IS 

199.666 

546.488 

.000 

.000 

55 

535.586 

1145,416 

.009 

3926,479 

16 

200.000 

784.213 

.000 

- - .000 

56 ... 

534*692 

483.812 

-.203 

1612.291 

17 

. 200.000 

704.213 

.000 

.000 

57 

533.995 

909*765 

.122 

2759.521 

18 

200.000 

764.213 

.000 

.000 

50 

531.456 

784,405 

.126 

2670.881 

19 

199.986 

666.914 

.000 

*000 

59 - 

530.779 

784.405 - 

-.126 

- 2670.866 

20 ■ 

.000 

.000 

.000 

.000 

60 

328.089 

704.405 

.079 

2666.433 

21 

.000 

.000 

.000 

.000 

61 

300.051 

1958.423 

.029 

6006.602 

22 

.000 

.000 - 

.000 

.000 

62 

299.973 

1950.423 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

63.826 

1664*999 

.000 

.000 

24 

.000 

.000 

.000 

.000 

64 

7.477 

1360.568 

.000 

.000 

25 

.000 

,ooo 

.000 

.000 

65 

6.245 

1360.560 

.000 

♦ 000 

26 

575.000 

55.000 

3*964 

• 45.499 

66 

3.323 

750.133 

.000 

.ooo 

27 

570.657 

55.000 

3.904 

- 45.504 

67 

1.487 

.000 

.000 

.000 

20 

573.718 

334.514 

• 313 

1046.155 

60 

.000 

.000 

.000 

,000 

29 

573.445 

334.514 

• 313 

1046.155 

69 

.000 

.000 

.000 

.000 

30 

573.445 

334.514 

.313 

1046.155 

70 

.ooo 

750,000 

.000 

.000 

31 

573.171 

334.514 

.312 

1046.155 

71 

. .000 

745.627 

--- .000 

,000 

32 

569,825 

460.017 

.227 

1525.681 

72 

.000 

746.642 

.000 

• 000 

33 

569.048 

460.017 

• 226 

1525.676 

73 

.000 

.000 

,000 

.000 

34 

569.448 . 

460,017 

.226 

1525.676 

74 - 

- .0 00 

. 000 - 

.000 

.000 

35 

569.071 

460.017 

• 226 

1525.671 

75 

.000 

.000 

.000 

.000 

36 

56 S .371 

626.978 

.171 

2119.962 

76 

.000 

.000 

.000 

.000 

37 

... 564.873 ... 

.. 626.968 

.171 

2119.920 

77 

. .. .000 

.000 

..... - .000 

.000 

36 

564.873 

626.968 

.171 

2119.920 

70 

.000 

.000 

.000 

.000 

39 

564.374 

626.968 

.171 

2119.911 

79 

.000 

.000 

.000 

.ooo 

40 

.... 556.377 - 

- . 492,852 ... 

.207 

1645.451 

00 

-...000 

.000 - 

.000 

1,000 



B-70 


Computer Case 20B 


.* condition *. 


.dmatch 


AMBIENT PRESSURE 


.00 PSIA. 


07 DEC. .72 


__ l3i5Sl3« 


.HYDRAULIC POWER 270.00 

HYDRAULIC PUMP 4$, 43 

TOTAL SEAR SOX 3 IS, 43 


FLOW 10.005 
specific heat Ratio.. 1.357 
PRE5SURE RATIO 39.72 


gear box loss 
LUBE PUMP 


PRESSURE 

TEMPERATURE 

enthalpy 


24.00 FIRST STAGE POWER 168.61 ... SPC 

4.00 SECOND STAGE 174.82 0/F 

TOTAL TURBINE 343.43 PT OUT 


2.074 AhW 
.682 
1.527 


3-39 


TURBINE INFORMATION 

300.58 7.57 EFFICIENCY 1ST .«50 A1 .151? 

1959.5 1359.6 EFFICIENCY 2ND .403 _. A2 *2335 

Q .0 EFFICIENCY TOTAL .493 HP 343.43 


A3 .5538 
A4 . 6096 
N 63000. 


TEMPERATURE 
PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
FLOW 


PREHEATER BYPASS 
1109. S6 

543.82 

536.44 

,09024 

2.985 


CONTROL VALVES 

RECUPERATOR BYPASS OXYGEN TRIM 
543.92 749.67 

551.10 806.92 

551.10 475,40 

.01942 .00451 

,846 4.421 ■ 


OXYGEN FLOW 
749.67 
475.08 
329.56 
.00810 
4.421 


HYDROGEN FLOW 
750.00 
532.79 
328.39 
.04052 
6.485 ■ 


HX NO, 

1 COLD SIOE 

HOT SIDE 

FLOW 

6,485 

3.500 

IN PRESSURE OUT 
574,66 573.73 

537.42 536.44 

IN TEMP OUT 

55.00 333.98 . 

1109.56 488.86 

IN H 

-45.5 
3801.9 

OUT 

1044.0 

1630.7 

EFF* 

.265 

.509 

SCALE 

1.000 

1.000 

factor 

1.000 

1.000 

HX NO. 

3 COLO SIDE 
HOT SIOE 

FLOW 

6.485 

6.485 

IN PRESSURE OUT 
573.19 569.88 

564.47 556. S'* 

IN TEMP OUT- 

333. 98 460.00 

627.56 492.87 

IN H 

1044.0 

2122.0 

. OUT 

1525.6 

1645.5 

EFF. 

.429 

.459 

- scale 
1.000 
1.000 

factor 

1.000 

1.000 

HX NO, 

5 COLO SIDE 
HOT SIDE 

FLOW 

6.465 

.57.000 

IN PRESSURE OUT 
569.13 565.46 

200.00 199.99 

IN TEMP OUT 

460,00 627.56 

764.22 667.06 .. 

IN H 

1525.6 
.0 — 

OUT 

2122.0 

.0 

EFF. 
.517 
-.361 _ 

SCALE 
1.000 
. 1.000- 

FACTOR 
1.000 
1.000 

HX NO. 

6 COLO SlD£. 

HOT SIDE 

FLOW 
. 6.485 
28,500 

IN PRESSURE OUT 
556.13 552.01 

200.00 199.89 

IN TEMP OUT 

. 492.87 543.92 

637.87 546,63 

IN H 

1645.5 - 
.0 

OUT 

1820.7 

.0 

EFF. 
_ .352 
.629 

SCALE 

- 1.000 

1.000 

factor 

1.000 

1.000 

__HX. NO. 

8 COLO SIOE 
HOT SIDE 

FLOW .. 
5.639 
10.905 

IN PRESSURE OUT- 
545. 95 544,91 

6.35 3.41 

IN TEMP OUT 

543.92 1194.37 

1359.65 800.52 

-IN - -H- 

1828.6 

.0 

_ OUT 
4096.9 

.0 

EFh • — 

.797 

.665 

-SCALE 

1.000 

1.000 

FACTOR - 
1.000 
1.000 

HX NO, 

9 COLO SIDE 
HOT SIDE - 

FLOW 

■6.485 

4.421 

IN PRESSURE OUT 
535.79 533.42 

900.00 899.36 

IN TEMP OUT 

774.54 750.00 

300.00 749,67 

IN H 

2636.4 
35.4 

OUT 

2550. 4 
„ 160.8 

EFF. 

.052 

,946 

SCALE 
1.000 
. 1.000 

FACTOR 

1.000 

1.000 


HEAT TRANS, 
7065.44 BTU/HIN 
4 PASS COUNT 

HEAT TRANS, 
3122.88 BTU/HIN 
6 PASS PARALl 

HEAT TRANS. 
3867.47 BTU/MIN 
4 PASS COUNT 

HEAT TRANS, 
-1187.95 BTU/MIN_ 
4 PASS COUNT 

..HEAT TRANS. 
12791.44 BTU/HIN 
2 PASS COUNT 

HEAT TRANS. 
-557.92 BTU/HIN 
... 1 PASS PARALL 



Computer Case 20B (Continued) 


CD 

I 

■^sl 


STATION PRESSURE TEMPERATURE RHO ENTHALPY 


1 — ... 

.000 

.000 

• 000 

.000 

2 

• 000 

• ooo 

.000 

.000 

3 

.000 

.000 

• 000 

.000 

4 

.000 

.000 

• 000 

.ooo 

5 

900.000 

300.000 

16.648 

35.434 

6 

899.363 

749,666 

3.673 

160.794 

7 . 

807.107 

749.666 

3.296 

161.124 

6 

606.916 

749.666 

3.296 

161.125 

9 

475.405 

749.666 

1.940 

162.339 

.10 

475.080 

749.666 

1.939 

... 162.340 

11 

329,559 

749.666 

1.345 

162.902 

12 

200.000 

637.866 

.000 

,000 

13 

199.669 ..... 

546.630 

.000 

— - .000 

14 

199.689 

546,630 

.000 

.000 

15 

199.689 

546.630 

.000 

.000 

- -16 — - 

. 200.000 

784.221 

. .000 

.000 

17 

200.000 

784.221 

.000 

.000 

IB 

200.000 

784.221 

.000 

.000 

19 T 

199.986 

667.085 

... • .000 

.000 

20 

.000 

.000 

.000 

.000 

21 

.000 

,000 

,000 

.000 

22 - 

.000 

.000 

- .000 

.ooo 

23 

.000 

.000 

,000 

.000 

24 

.000 

.000 

.000 

.000 

25 

.000 — 

... , 000 . 

. .000 

... , .000 

26 

575.000 

55.000 : 

3.984 

- 45.499 

27 

574.660 

55.000 

3.984 

- 45.504 

26 .... 

573.731 

333.982 

‘.313 

1044.045 

29 

573.461 

333.982 

.313 

1044.045 

30 

573.461 

333.982 

♦ 313 

1044.045 

31 

573.190 

333.982 

- - .313 

1049.045 

32 i • 

569.876 

460.000 

.227 

1525.618 

33 

569.502 

400.000 

.227 

1525.613 

- 34 - --- 

569.502 ...... 

... 400.000 

- .227 

- 1525.613 

35 

569.128 

400.000 

.226 

1525.609 

36 

565.460 

627.500 

.171 

2122.004 

-37 -1- 

564.966 

627.563 

— .171 

.. 2122.006 

36 ‘ 

564.966 

627.563 

.171 

2122.006 

39 

564.471 

627.563 

.171 

2121.996 

- 40 - 

556.543 

492.867 

.207 

1645.511 


station 

pressure temperature 

RHO ENTHALPY 

ai ... 

. 556.134 

492.867 

.£07 

1645.505 — . 

42 

552.014 

543.924 

.187 

1628.697 

43 

551.561 

543.924 

.167 

1828.689 

44 

551.561 

543.924 

.187 

1828.689 — ... 

45 

551.107 

543.924 

.186 

1828,682 

46 

545 . 954 * 

543.924 

.185 

1828,595 

47 

544.913 - 

_. 1194.374 

.065 

. 4096,911 

48 

551.099 

543.924 

.186 

1828.682 

49 

544.912 

543 . 92*1 

.000 

.000 

50 

„ 544.9 1 3 

. 1109.560 

. .. ..- .094 

3802.044 

51 

544.010 

1109.560 

.094 

3802.023 

52 

543.818 

1109.560 

.094 

3802.018 

53 

. — 536.439 

.000 

.000 . 

.000 

54 

536.440 

774.543 

.130 

2636.435 

55 

537.421 

1109.560 

• 0 92 

3601.866 

56 

536.440 

.. 488.861 

.201 

1630.660 _... 

57 

535.767 

774,543 

,130 

2636.421 

56 

533.410 

750.001 

.134 

2550.385 

.59 

532.789 

— 750.001 

• . 134 - 

- 2550.372 

60 

328.389 

750.001 

.004 

2546,052 

61 

300.653 

1959.503 

.029 

6810.674 

62 

300 . 576 . 

- 1959.503 

- .000 

,000 

63 

64.008 

1665.000 

.000 

.000 

64 

• 7.568 

1359.646 

,ooo 

.000 

65 

..._ - 6.307 

1359.646 

_... -.000 

. 000 

66 

3.012 

800.524 

.ooo 

.000 

67 

1.527 

.000 

.ooo 

.ooo 

68 

.000 

• ■ ,000 

.000 

.ooo 

69 

.000 

.000 

.000 

.000 

70 

.000 

750.000 

.ooo 

.000 

.. 71 

- .000 

745.635 

.000 

,000 

72 

.000 

746.650 

.000 

.000 

73 

.000 

.000 

• ooo 

.000 

74 

.000 

,00 0 

.000 

, 0 0 0 

1 * — 

75 

.000 

.000 

.000 

.000 

76 

.000 

,000 

.000 

.ooo 

77 - 

.000 

.000 

.000 

.000 

78 

.000 

.000 

.000 

.000 

79 

*000 

,000 

.000 

.000 

8 0 

.000 

.000 

.000 

1 . 000 — 


39 




Computer Case 21 


* CONDITION * DMATCH 


AMBIENT PRESSURE 


.00 PSIA* 


07 DEC 72 l3l5Sl55 


HYDRAULIC POWER 
HYORAUIIC PUMP 
TOTAL CEAR BOX 


350.00 SEAR BOX LOSS 

50.00 LUBE PUMP 

400.00 


24.00 FIRST STAGE POWER 210.33 

4.00 SECOND STAGE 217.66 

TOTAL TURBINE 428.00 


spc 2,024 AMW 3-39 

O/F .683 

PT OUT 1.643 


FLOW 13.494 

specific heat ratio 1.357 

PRESSURE RATIO 40.55 


TURBINE INFORMATION 

PRESSURE 372.06 9.16 EFFICIENCY 1ST 

TEMPERATURE 1962.0 1357.6 EFFICIENCY 2ND 

ENTHALPY .0 .0 EFFICIENCY TOTAL 


451 

A 1 

.1517 

404 

A2 

.2335 

495 

HP 

428.00 


A3 -5538 
A4 .6096 
N 63000- 


PREHEATER bypass 


TEMPERATURE 1134.61 
PRESSURE IN 525.19 
PRESSURE OUT 506.29 
EFFECTIVE AREA ,06071 
PLOW 2.954 


CONTROL VALVES 


RECUPERATOR BYPA$3 

OXYgEn TRIM 

532.37 

750.20 

539,34 

744.15 

539.34 

478.49 

.00000 

•- .00619 

.000 

5.475 


OXYGEN FLOW 
750.20 

478.00 

406.00 
.01269 

5.475 


hydrogen flow 

750.76 
503.23 
406. 54 

.06445 

6.019 


MX NO. 

FLOW 

IN PRESSURE OUT 

1 COLD SIDE 

8,019 

574.48 

573.00 

HOT SIDE 

5.065 

510.70 

508.51 

HX NO. 

FLOW 

IN PRESSURE OUT 

3 COLD SIDE 

6.019 

572.12 

567.02 

HOT SIDE 

— 8,019 

558.99 

5^7.20 


IN TEMP OUT 

IN . H 

OUT 

SS.OO 355.43 

-45.5 

1128.7 

1134.61 565.88 

3886 . 3 

1904.9 

JN TEMP OUT 

IN H 

OUT 

355.43 460.02 

1128.7 

1525.7 

601.98 491.21- 

. 2032.3 

1639.4 


EFF. SCALE FACTOR . ... HEAT TRANS. 

.278 1.000 1.000 9415.65 BTU/MIN 

.527 1.000 1.000 4 PASS COUNT 

EFF. SCALE FACTOR HEAT TRAnS. 

.424 1,000 1.000 3183.23 BTU/MIN 

. 449 _ . 1.000 1.000 6 pass parall . 


HX NO. FLOW IN PRESSURE OUT 

5... COLD SIDE 8.019 565.87 560.46 

HOT SIDE 57.000 200*00 199.99 


IN TEMP OUT 
460.02 601.99 

784.92 661.47 


IN H OUT EFF. 
1525.7 2032.3 .437 

.0 >6 .360 


SCALE FACTOR HEAT TRANS. 

1.000 1. 000. .4062.83 BTU/MIN. 

1.000 1.000 4 PASS COUNT 


HX..NO, FLOW . 

6 COL° SIDE 8.019 
HOT 8IDE 28.500 


IN PRESSURE OUT 
546.56 540.73 

200.00 199,66 


IN TEMP OUT 
491.21 532.37 

630.84 539.22 


IN H OUT EFF. 
1639.3 1787.5 .295 

.0 .0 .656 


SCALE FACTOR HEAT THANS. 

1.000 1.000 1187.66 BTU/MIN 

1.000 1,000 4 PASS COUNT 


HX NO, 

6 COLO SIDE 
.. _ HOT SIDE 


FLOW IN PRESSURE OUT 
B.019 528.90 526.66 

13.494 7.64 4.12 


IN TEMP OUT 
532.37 1134,62 

1357,61 762.44 


IN H OUT EFF. 
1787,3 3868.7 ,730 

.0 .0 .721 


SCALE FACTOR HEAT TRAnS. 

1.000 1.000 16651.18 BTU/HIN 

1.000 . 1.000 - 2 pass count 


HX NO. 

. _ .9 . COLO side 

HOT SIDE 


FLOW IN PRESSURE OUT 
8.019 507.46 504.25 

5.475 900,00 899.03 


IN TEMP OUT 
775.36 . 750.76 

300,00 750.20 


IN H OUT EFF. 
2638.7 2552.4 .052 

35.4 160.9 .947 


SCALE FACTOR HEAT TRANS. 

.1.000 1.000 -691.64 BTU/MI.N 

1.000 1.000 1 PASS PARALL 



Computer Case 21 (Continued) 


CD 

( 

W 


STATION PRESSURE TEMPERATURE RhO 


enthalpy 


STATION PRESSURE TEMPERATURE RHO ENTHALPY 


ao 


1 

• 000 

.000 

.000 

.000 

2 

,000 

.000 

,000 

.000 

3 

• 000 

.000 

.000 

.000 

4 

• 000 

.000 

.000 

.000 

5 

900*000 

300.000 

. 16.648 

35.434 

6 

899 • 030 

750.196 

3,668 

160.922 

7 

7 aa « a 68 

750.196 

3.037 

161.486 

6 

744,150 

750.148 

3.036 

161.487 

9 

478,493 

750.198 

1.951 

162.451 

10 

477*998 

750.198 

1.949 

162.452 

11 

407.995 

. 750.196 

1.664 

162.711 

12 

200,000 

630.639 

.000 

.000 

13 

199,859 

539.222 

.000 ... 

.000 

14 

199,859 

539,222 

.000 

.000 

IS 

199*859 

539.222 

.000 

.000 

16 

200*000 

764.924 

.000 

. .000 

17 

200,000 

784.924 

.000 

,000 

16 

200*000 

784.924 

.000 

.000 

19 . _ 

199*985 

..... 661.470 

... .000 

.000 

20 

• 000 

.000 

.000 

.000 

21 

,000 

.000 

.000 

.000 

22 

.. ,000 - 

■ ■ .000 

- .000 

.000 

23 

.000 

.000 

.000 

.000 

2 a 

• 000 

.000 

.000 

.000 

. 25 

,000 

.000 - 

.000 

.000 

26 

575*000 

55.000 

3.984 

- 45.499 

27 

574*480 

55.000 

3.984 

- 45.507 

_ 2 fi 

573.004 . 

-. 355.429 

.294 

1126.702 

29 

572.563 

355.429 

.294 

1128.700 

30 

572,563 

35 S .429 

.294 

1128.700 

- 31 

572.123 

_ 355.429 

. .. .294 

1128,699 

32 

567.019 

460.022 

.226 

15 <* 5.665 

33 

566,445 

460.022 

.225 

1525.657 

3 a 

566,445 

460.022 

.225 

1525 . 6 S 7 

35 

565.670 

460.022 

.225 

1525.650 

36 

560.461 

601.989 

.176 

2032.306 

37 

554.726 

601.984 

.176 

2032.276 

36 

559.726 

601.984 

.176 

2032.276 

39 

558.989 

601.984 

.175 

2052.263 

ao 

547.195 

49 J .212 

..204 

1639.358 


41 

546.561 

491,212 

.204 

1639.349 

42 

540.731 

532.374 

.186 

1787.481 

43 

540*037 

532,374 

.186 

1787.470 

44 

540.037 

532.374 

• 1«6 

1787.470 

45 

539.341 

532.374 

.186 

1787.459 

46 

528.899 

532,374 

.182 

1767.287 

47 

526.659 

1134.616 

.088 

3888.723 

46 

539.341 

532.374 

• l 86 

1787.459 

49 

539.341 

532.374 

• 000 

.000 

50 

526.859 

1134.613 

.088 

3888.713 

51 

525 . 3*1 

1134.613 

*088 

3888.678 

52 

525 . 1*1 

1134.613 

.088 

3088,673 

... . S 3 

508.286 

.000 

.000 

.000 

54 

508.512 

775,358 

.123 

2638.664 

55 

510.701 

1134,613 

.086 

3880.327 

56 - - 

500.512 

565,878 

.. .168 

— . 1904,868 

57 

507.458 

775.358 

.123 

2638.661 

58 

504.246 

750,755 

,127 

2552,409 

59 

503.227 

750.755 

.127 

2552.307 — 

60 

406.543 

750.755 

.103 

2550,362 

61 

372.152 

1962.003 

.036 

6821.456 

62 

372.057 

1962.003 

--••000 

. 000 ™-- 

63 

78.669 

1664.999 

.000 

.000 

64 

9.175 

1357,614 

*000 

,ooo 

_ . 6 s . — 

7.637 

1357.614 . . 

... *000 

.00 0 .. 

66 

4.118 

762,444 

• 000 

,000 

67 

1.843 

,000 

.000 

.000 

60 

- .000 

.000 

- .000 

.000 

69 

.000 

.000 

• 000 

.000 

70 

.000 

750,000 

• 000 

.000 

71 

— .000 

746.362 - 

.00 0 

— .000 

72 

.000 

747.377 

.000 

.000 

73 

.000 

,000 

.000 

.000 

74 . . 

.000 

,000 .. .. 

.000 

.000 

75 

.000 

.000 

.000 

.000 

76 

.000 

*ooo 

*000 

.000 

77 

.000 

.000 

.000 

... .000 

70 

.000 

*000 

.000 

.000 

79 

.000 

.000 

• 000 

.000 

80 

.000 

*000 

*000 

— 1,000 



Computer Case 22 


• CONDITION • DMATCH 


ambient PRESSURE 14.70 PSIA. 


07 OEC 72 13IS6I51 


hydraulic POWER 
HYDRAULIC PUMP 
TOTAL GEAR BOX 

,00 

30.00 

30.00 

gear BOX LOSS 
LUBE PUMP 

24.00 FIRST STAGE POWER 

4.0 0 SECOND stage 

TOTAL TURBINE 

43.05 

14.95 

56.00 

SPC 

O/P 

PT OUT 

5.622 

.501 

14*700 

AMW 

3-03 

FLOW 

specific heat ratio 

PRESSURE RATIO 

2 . an 

1.363 

5.44 

pressure 

TEMPERATURE 

enthalpy 

TURBINE INFORMATION 
31,22 14.43 EFFICIENCY 

1920.6 1573,4 EFFICIENCY 

.0 .0 EFFICIENCY 

1ST 

2ND 

TOTAL 

.427 

.573 

.507 

A 1 

... ... A2 . . 

HP 

• 1517 
.2335 _ 

58,00 

A3 

A* 

N 

• 5538 
.6096 
63000 


CONTROL VALVES 



preheater bypass RECUPERATOR bypass 

oxygen tpim 

OXYGEN FLON 

hydrogen flow 

TEMPERATURE 

13^5,02 

654.67 

1031.77 


1031,77 


1031.77 

PRESSURE IN 

571.96 

572.06 

894.85 


356.71 


571.27 

PRESSURE OUT 

571.86 

572.06 

356.73 



87.86 


07.63 

EFFECTIVE AREA 


•39662 

.00000 

.00100 



.00252 


, 0 1 2b0 

FLOW 


1.413 

.000 

.939 



.939 


1.672 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

MEAT TRANS. 

t COLD side 

1,872 

574.97 ,574.90 

55.00 290.36 

-45.5 

869,4 

.102 

1.000 

1.000 

1713.00 BTU/HIN 

HOT SIDE 

• 460 

571.88 571.07 

1345,02 182.95 

4628.2 

457,2 

.901 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP HUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

3 COLD SIDE 

1.872 

574.86 574.56 

290.36 459.96 

869.4 

1525,5 

• 460 

1.000 

1.000 

1228,59 BTU/MIN 

HOT SIDE 

1.872 

574.07 573.35 

659.02 475.54 

2232.4 

1502,7 

.498 

1.000 

1.000 

6 PASS pARALL 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS, 

s cold SIDE 

1,872 

574.50 574,16 

459,96 659.00 

1525.5 

2232,3 

.873 

1.000 

1.000 

1323.38 BTU/MIN 

. HOT SIDE _ 

...57.000 

200*00 199.96 

667.B6 645.76 

*0 

.0 

.185 

3,00 0 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. ; 

_ . 6 . . COLD SIDE . 

1.872 

573.32 572.94 

475.54 654.67 

. 1582.7 

2217.1 

.772 

1.000 

1.000 

1187.94 BTU/MIH_ 

HOT SIDE 

28.500 

200.00 199.99 

707.55 620.92 

.0 

.0 

.373 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

- IN H 

OUT 

EFF. 

SCALE- 

F ACTOR . 

HEAT TRANS, . .. 

« COLO SIDE 

1.872 

572.22 572.09 

*>54,67 1345.01 

2217.1 

4628.1 

.751 

I’.OOO 

1.000 

4514.35 BTU/MIN 

HOT SIDE 

2.811 

14.08 14.74 

1573.36 010.12 

*0 

.0 

.831 

1.000 

: 1.000 

2 pass count 

HX NO. 

FLOW 

IN PRESSURE OUT 

in temp out 

IN H ' 

OUT 

EFF, 

scale 

FACTOR 

heat TRANS, 

• COLO SIDE 

1.872 

571.80 571.33 

1059.60 1031.77 

. 3629.3 

3532,2 

.037 

. 1.000 

1.000 

-181.75 BTU/MIN 

. _ . HOT. SIOE 

.939 

900.00 399,95 

300,00 1031.77 

35.4’ 

228,7 

.963 

i.ooo 

1.000 

1 PASS_PARALI 



Computer Case 22 (Continued) 


STATION 

PRESSURE 

Temperature 

« H0 ENTHALPY 

station 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

x 

.000 

.000 

.000 

.000 

41 - - 

573.317 

475.545 

,221 

. 1582,677 — 

2 

.000 

.000 

.000 

• 000 

■ 42 

572.943 

654.666 

.167 

2217.133 

3 

.000 

.000 

.000 

• 000 

43 

572-901 

654.666 

.167 

2217.133 

4 

.000 

.000 

.000 

.000 

44 

572.901 

654.666 

.167 

2217.133 . 

5 

900.000 

300.000 

16.648 

35.434 

45 

572.559 

654.666 

.167 

2217.132 

6 

899.949 

1031.766 

2.678 

228.728 

46 

572-225 

654,666 

.167 

2217,120 

7 - 

894.862 

1031.766 

2.663 

228.736 

47 

572.095 

1345.008 

.081 

4628.145 

6 

694,851 

1031.766 

2.663 

226.736 

48 

572.859 

654.666 

.167 

2217.132 

9 

356.733 

1031.766 

1.071 

229.458 

49 

572,859 

654.666 

.000 

.000 

- 10 

.. 356,707 

1031.766 

1.070 

229.458 

50 

S72 . Q95 

1345.016 

.081 

4628.174 

11 

87.862 

1031,766 

.265 

229.822 

51 

572.008 

1345.016 

.061 

4628.172 

12 

200.000 

707.552 

.000 

.000 ' 

52 

571.959 

1345.016 

.081 

4628.171 

13 

199.986 

620.916 

.000 

. . .000 

53 

-- 571.860 

.coo 

. 000 - 

.000 

14 

199.986 

620.916 

.000 

.000 

54 

571.866 

1059.663 

.104 

3629,273 

15 

199.966 

620.916 

.000 

,000 

55 

571.877 

1345.016 

.081 

4628.169 

lb 

200.000 

687.680 

.000 

. QO0 

56 

571.866 

182,946 

.586 

457.164 

17 

200.000 

687.680 

.000 

• 000 

57 

571.798 

1059.683 

.104 

3629,272 

18 

200.000 

687.860 

.000 

.000 

58 

571.331 

1031 .766 

.107 

3532.202 

— 19 

199.959 

645.765 

.000 

.000 

59 

571.265 

1031.766 

—.107 

3532.201 

20 

.000 

,000 

.000 

.000 

60 

87.630 

1031.766 

.017 

3520,877 

21 

,000 

.000 

.000 

.000 

61 

. 81.244 

1928.769 

.008 

6692.646 

22 

.000 

.000 

,ooo 

.000 - 

62 

81.223 

1928,769 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

19.060 

1665.000 

.000 

.000 . 

24 

• 000 

.000 

.000 

.000 

64 

14.929 

1573.377 

• 000 

.000 

25 — 

.000 

■ .. .000 

.000 

.000 

65 

- 14.675 

1573,377 

.000 

.000 — 

26 

575.000 

55.000 

3.984 

- 45.499 

66 

14 . 7^2 

810,125 

.000 

.000 

27 

574.972 

55.000 

3.984 

- 45.500 

67 

14.700 

810.125 

.000 

.000 

..,28 - 

574.896 

290.365 

.361 

869.381 

68 

.000 

,000 

.000 

- ,000 -• - 

29 

574.876 

£ 90.365 

.361 

869.381 

69 

.000 

,000 

.000 

.000 

30 

574.876 

290.365 

• 361 

669.381 

70 

.000 

750.000 

• 000 

,000 

31 

- 574.857 

290.365 

- .361 

- 869.381 

.. 71 - 

.000 

645.765 

--.000 

,000 

32 

574.564 

459.964 

.229 

1S25.547 

72 

.000 

646.873 

• 000 

,000 

33 

574.533 

459.964 

.228 

1525.547 

73 

.000 

,000 

• 000 

.000 

34 __ 

574.533 

. 459.964 

.228 

1525.547 . 

- 74 

.0 00 

- . ..-.,000 

,000 

.000 

35 

574.502 

459.964 

.228 

1525.546 

75 . 

.000 

.000 

.000 

.000 

36 

574.157 

656.998 

.166 

2232.339 

76 

.000 

.000 

.000 

.000 

37 

574.115 

..... 659.017 - 

.166 

2232.405 

. 77 

.000 

.... ,ooo 

.000 

.ooo 

38 

574,115 

659.017 

,166 

2232.405 

75 

.000 

.000 

.000 

.000 

39 t 

574.072 

659.017 

• 166 

2232.404 

79 

.000 

.000 

.000 

.000 

40 

— 573 . 349 . 

... 475.545 

.221 

1582.677 

80 

. — .000 

,ooo 

.000 

1,000 



B-76 


Computer Case 22B 


* CONDITION * OMATCM AMSlENT PRESSURE 

U.70 P9IA. 



07 DEC 

n 

13 | 56 | 59 

HYDRAULIC POWER 

• 00 

gear box loss 

24.00 

FIRST STAGE POWER 43. 24 

SPC 

6.006 

A MW 

3-36 

HYDRAULIC PUMP 
TOTAL GEAR BOX 

30.00 

30.00 

LUBE PUMP 

4.00 

SECOND STAGE 
TOTAL turbine 

14.76 

56.00 

0/F 

- PT OUT 

,669 

14,700 

.... .. 



PLOW 

3.003 

PRESSURE 

TURBINE INFORMATION 
62.61 14,97 EFFICIENCY 

1ST .443 

A 1 

•1517 

. A3 

*5538 

specific heat ratio 

l *358 

TEMPERATURE 

1937.6 

1571.9 EFFICIENCY 

2ND .577 

A2 

.2335 

A4 

.6096 

PRESSURE RATIO 

5.52 

ENTHALPY 

.0 

,0 efficiency 

TOTAL .521 

HP 

56.00 

N 

63000 


CONTROL VALVES 

preheater BYPASS RECUPERATOR BYPASS oxygen trim oxygen flow hydrogen flow. 


TEMPERATURE 

1049,15 

662.27 

749.80 


749.80 

. 

-749.80 

PRESSURE IN 

572.76 

573,00 

893.85 


476.50 


572.20 

PRESSURE OUT 

572.62 

573.00 

476.52 


90.44 


90.13 

EFFECTIVE AREA- 


,23653 

.17625 

.00110 


, 00P06 


— .01031 - - - 

FLOW 


1.204 

1.023 

1.203 


1.203 


1.800 

1 

1 

X 

X 

z 

0 

• 

FLOW 

IN- PRESSURE OUT 

IN TEMP OUT 

- IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS. 

1 COLO SIDE 

1.600 

574.97 574.91 

55,00 283.75 

-45,5 

842.8 

.230 1.000 

1.000 

1598.60 BTU/MIN 

HOT SIDE 

.596 

572.63 572.62 

1049.15 217.82 

3592,7 

582.9 

.836 1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. SCALE 

factor 

HEAT TRANS. 

3 COLO SIDE 

1.600 

574.67 574.60 

283.75 460. 1R 

842.8 

1526.4 

.460 1.000 

1.000 

1230.28 BTU/HIN 

HOT SIDE 

1.800 

574.14 573.46 

667. la 475.89 

2261.0 

1583.9 

.499 1.000 

1.000- 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS. 

- 5. COLD SIDE- 

1.600 

574.54 574,22 

460.19 667.23 

1526.4 

2261.2 

.885 .. 1.000 

. 1.000.. 

1322.41 BTU/M1N 

HOT SIOE 

57.000 

200.00 199.96 

694.04 652.21 

• 0 

• 0 

,179 1.000 

1.000 

4 PASS COUNT 

HX NO. 

PLOW 

.. IN PRESSURE OUT . 

IN TEMP OUT. 

* - In h 

OUT 

EFF. ... SCALE 

FACTOR 

HEAT TRANS. 

6 COL® SIDE 

1.800 

573.43 573.09 

475.89 662.27 

1583,9 

2243.8 

.785 1,000 

1.000 

1187.54 BTU/MIN 

HOT SIDE 

26.500 

200.00 199.99 

713.34 627.15 

.0 

.0 

.363 1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, SCALE 

FACTOR 

HEAT TRANS. 

e cold sioe 

.777 

572.90 572.87 

662.27 1558,23 

2243,8 

5379,6 

.985 1.000 

1.000 

2437.04 BTU/MIN 

HOT SIDE 

3.003 

14.92 14.76 . 

1571.86 1187.45 

.0 

.0 

.423 1.000 

.1.000 

2 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS. 

. .9 cold side. 

1.600 

572.57 572.25 

773.88 749.80 

2634,9 

2550.5 

.051 . 1.000 

1.000 

_ _-15l ,86 BTU/MIN 

HOT SIDE 

1.203 

900.00 699,94 

300.00 749.80 

35.4 

160.6 

.949 1,000 

1.000 

1 PASS PARALL 



Computer Case 22B (Continued) 


STATION 

PRESSURE 

TEMPERATURE 

RHO I 

ENTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO 1 

ENTHALPY 

1 

.000 

.000 

.000 

.000 

41 

573.435 

475,869 

• 221 

1S83.937 

2 

.000 

.000 

• 000 

.ooo 

42 

573.087 

662*274 

• 165 

2243.798 

3 - 

.000 

.000 

.000 

• ooo 

43 

573.047 

662.274 

• 165 

.2243.797 

4 

*000 

.000 

.000 

.000 

44 

573-047 

662.274 

.165 

2243.797 

5 

900.000 

300.000 

16-646 

35.434 

45 

573.008 

662.274 

.165 

2243,796 

6. 

899.9 39 

749.798 

3.674 

160.823 

46 

572.897 

662,274 

, .165 

. 2243.794 

7 

893,663 

749.796 

3.650 

16Q.046 

47 

572.867 

1558.230 

.071 

5379.573 

a 

893*850 

749.796 

3.649 

16Q.046 

40 

572-995 

662.274 

.165 

2243.796 

9 

- 476.523 

749.796 

1.945 

162.365 

. 49 

572.866 

662.274 

.000 

. .000 

10 

476.499 

749.796 

1.944 

162*365 

50 

572.067 

1049,148 

.105 

3592*669 

11 

90.437 

749,790 

.369 

163.790 

51 

572.805 

1049.148 

,105 

3592. 66S 

12 

200.000 

713,343 

.000 

.000 

52 

572.777 

1049,148 

.106 

3592,667 

13 

199.968 

627.146 

.000 

• ooo 

... 53 

572.620 

.000 

...... .000 

.000 

14 

199.968 

627.148 

.000 

.000 

54 

572,621 

773.077 

. .138 

2634.891 

15 

199.968 

627.140 

.000 

.000 

55 

572*635 

1049,146 

.105 

3592,664 

1 6 

200*000 

690.038 

.000 

.. • .000 

56 .. 

572.621 

217.620 

.485 

.... 502.936 

17 

200.000 

694,038 

.000 

.000 

57 

572.573 

773,877 

.138 

2634.890 

16 

200.000 

690.038 

• ooo 

.000 

50 

572.247 

749.801 

.144 

2550,512 

19 

199.965 

652,205 

. .ooo 

.000 

59 

572.202 

749,801 

.144 

- 2550.511 

20 

.000 

.000 

.ooo 

.000 

60 

90-126 

749.801 

.023 

2540,267 

21 

.000 

.000 

.000 

• ooo 

61 

82-627 

1937.826 

.008 

6725.045 

— - 22 

.000 

.000 

• ooo 

.000 

62 

62-606 

1937-826 

.000 

,000 

23 

.000 

.000 

.000 

• ooo 

63 

19.391 

1664.996 

• 000 

• ooo 

24 

.000 

.000 

.000 

.000 

64 

14-974 

1571.855 

.000 

.000 

- - 25 

.000 

.000 

- . . .000 

.ooo 

65 

14-919 

1571.855 

.000 

- .-•OOO 

26 

575 • 000 

55.000 

3.904 

-45.499 

66 

14*764 

1107.453 

• 000 

.000 

27 

570.974 

55.000 

3*904 

-45.500 

67 

14-700 

1187.453 

.000 

,000 

- 26 

... 574.905 

283.750 

*370 

042.767 

60 

.000 

.000 

.000 

.000 

29 

574.867 

' 283.750 

.370 

042.767 

. 

.000 

.ooo 

.000 

.000 

30 

574.887 

283.750 

.370 

842.767 

70 

.000 

750,000 

,000 

,000 

31 

574.870 

283.750 

.370 

842.767 

71 

,000 

652.205 

.000 

.000 

32 

574.600 

460.190 

.228 

1526,379 

72 

-ooo 

653.307 

.000 

• OOO 

33 

574.572 

460.190 

• 228 

1526.370 

73 

.000 

.000 

• ooo 

.000 

34 

574.572 

460.190 

.228 

1526,370 

74 - ... 

.000 

.000 

.000 

.000 

35 

574.543 

460.190 

• 228 

1526.376 

75 

.000 

• ooo 

.000 

.000 

36 

574.222 

667.227 

• 164 

2261,179 

76 

.000 

.000 

• ooo 

,000 

,37 

574.183 

667.182 

.164 

2261.021 

77 

.000 

.000 . 

. ...ooo 

-.000 

. 36 

574.183 

667.182 

• 164 

2261.021 

78 

*000 

• ooo 

.ooo 

,000 

39 

574.143 

667.162 

• 164 

2261,020 

79 

. .000 

• ooo 

.000 

,000 

40 

573.464 

475.889 

*22 1 

1503.937 

00 - 

« ooo 

• ooo 

.. *000 

1.000 



Computer Case 23 


* CONDITION * OMATCH 


AMBIENT PRESSURE 10.70 PSIA. 


07 DEC 72 


13|57I13 


HYDRAULIC POWER 5.00 

HYDRAULIC PUMP 30,29 

total gear box 35.29 


FLOW 2.909 
SPECIFIC HEAT RATIO 1.360 
PRESSURE RATIO 5.70 


gear box loss 

LUBE PUMP 


PRESSURE 

temperature 

enthalpy 


20.00 FIRST STAGE POWER 06,00 

0,00 SECOND STAGE 17,29 

TOTAL TURBINE 63.29 

TURBINE INFORMATION 

65. 76 10.95 EFFICIENCY 1ST .020 

1930.6 1565.2 EFFICIENCY 2ND .572 

,0 .0 EFFICIENCY TOTAL .508 


SPC 

O/F 

PT OUT 


A 1 

A2. 

HP 


5.015 

.083 

10.700 


.1517 

,2335 

63.29 


AMW 2.99 


A3 • 5538 
AO .6096 
N 63000 


TEMPERATURE 
PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
FLOW 


PREHEATER BYPASS 
1331.63 
571.57 
571.06 
.03732 
t .588 


CONTROL VALVES 

.RECUPERATOR BYPASS OXYGEN TRIM 
651,05 1066.05 

572.58 ■ 890.03 

572.58 303.33 

.00000 .00105 

.000 .960 


OXYGEN FLOW 
1066.05 
303.30 
92.61 
.00272 
.960 


HY&ROGEN FLOW 
1066.05 
570.83 
92.38 
.01362 
1.989 


t 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

COLD SIDE 

1.989 

570.97 570.89 

55.00 209.33 

-45.5 ■ 

705.1 

.152 

. . 1.000 

... 1.000 

HOT SIDE 

,401 

571.53 571.52 

1331.63 152.06 

4501-0 

352,7 

.<324 

1.000 

1.000 


FLOW 

in pressure out 

IN TEMP OUT 

IN H 

- OUT 

EFF . . 

- SCALE 

FACTOR 

COLO side 

1,989 

570.86 570.55 

209.33 060,23 

705.1 

1526.5 

.454 

1.000 

1.008 

HOT SIOE 

1.989 

573.97 573.10 

710,31 082.61 

2426.2 

1608.5 

. i|98 

1.000 

1,000 

• 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

COLO SIDE 

1.989 

570,08 574.08 

460.23 714,39 

1526.5 

2426.4 

.888 

1.000 

1.000 

HOT SIDE ._ 

57,000 

200.00 199,98 

746.57 692.29 

.0 

• a 

.190 

1.0 00 

_ . 1.000 

i. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

COLO SIOE ... 

1.989 

573.10 S72.68 . 

482.61 651.05 

1608.5 

2205.8 

.754 

.... 1.000 

. 1.000 

HOT SIDE 

28.500 

200.00 199.99 

706.44 6l9.eS 

.0 

.0 

• 368 

1.000 

1.000 

I, .... _ 

.FLOW 

IN PRESSURE OUT 

IN TEMP OUT ... 

- IN H 

OUT 

EFF. 

SCALE 

FACTOR 

COLO SIDE 

1,989 

571.87 571.73 

651.45 1331.68 

2205.8 

4561.2 

.744 

1.000 

1.000 

HOT SIDE 

2.909 

10.89 10.75 

1565.20 803.68 

• 0 

• 0 

.833 

1 .000 

1.000 

i, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN « 

OUT 

EFF. 

scale 

FACTOR 

COLO SIOE 

1.989 

571.00 570.91 

1090.10 1066.05 

3748. V 

3651.4 

.035 

1.000 

1.000 

HOT SIDE 

.960 

900.00 899.95 

300.00 1066.05 

35.4 

237.0 

.965 

1.000 

1.000 


HEAT TRANS, 
1093.02 BTU/MIN 
0 PASS COUNT 

MEAT TRANS, 
1633.76 BiU/MIN 
6 PASS PARALL 

HEAT TRANS. 
1789.90 BTU/MIN 
_ 0 PASS COUNT .. 

HEAT TRANS, 

.... 1188.19 BTU/MIN 
0 PASS COUNT 

_HEaT TRANS. 

0720.54 BTU/MIN 
2 PASS COUNT 

HEAT TRANS. 
-190.01 BTU/MIN 
.1 PASS PARALL.. . 



Computer Case 23 (Continued) 


station 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

1 

,000 

.000 

.oon . 

.000 

2 

.000 

.000 

.000 

.000 

3 

*000 

.000 

,ooo 

.000 

4 

. . ,000 

.000 

.000 

.000 

5 

900 . 00 ft 

300.000 

16.640 

35.434 

6 

899.946 

1066.053 

2.583 

237.010 

7 ..... 

..... 094.442 

1066.053 

2.567 

237.016 

8 

894.931 

1066.053 

2.567 

237.016 

9 

343*330 

1066.053 

* 99 4 

237.636 

10 

343 . 301 - 

1 Q 66.053 

.994 

237.636 

n 

92.819 

1066.053 

.269 

237*919 

12 

200.000 

706.438 

.000 

.000 

13 

199.966 

619.652 

- --.000 

,000 

14 

199.986 

619.652 

.000 

.000 

15 

199.986 

619.652 

,000 

.000 

16 - 

200.000 

.. 796.570 

.000 

.000 

17 

200.000 

796.570 

.000 

.000 

16 

200.000 

746,570 

.000 

,000 

19 

199.989 

692.287 

.000 

~ .000 

20 

.000 

.000 

.000 

.000 

21 

• 000 

.000 

,000 

.000 

22 

- .000 

.000 

.000 

.000 

23 

.000 

.000 

.000 

.000 

24 

• 000 

.000 

.000 

.000 

25 

*006 

.000 

. .000 - 

.000 

26 

575.000 

55.000 

3.984 

- 95.999 

27 

574.966 

55.000 

3.984 

- 45.500 

2 fl : - 

574.895 

299.325 

.422 

705.190 

29 

574.876 

249.325 

. 42 ? 

705.141 

30 

574.876 

249.325 

.422 

705.141 

31 

574.857 

249.325 

.422 

705.191 

32 

574*546 

460.234 

.228 

1526.540 

33 

574.511 

460.234 

.228 

1526.540 

34 

574.511 

460.234 

.228 

1526.540 

35 

574.476 

460.234 

*228 

1526.540 

36 

574.075 

714.385 

*153 

2426.438 

37 ._ - 

574.024 

714.312 

.153 

2426.179 

36 

579.029 

714.312 

.153 

2426.179 

39 

573.972 

719.312 

* 1 53 

2426.178 

40 

_... 573.135 

982.610 

.217 

1608.465 


STATION 

pressure temperature 

RHO ENTHALPY 

41 

S 73.099 

462*610 

.217 

1608.465 

az 

572.677 

651.446 

.168 

2205.844 

43 

572.629 

651.446 

.160 

2205.843 

44 

572-629 

651.446 

.166 

2205 . 843 . 

45 

572.582 

651 .446 

.168 

2205.843 

46 

571.869 

651,446 

*166 

2205,829 

47 

571.725 

1331.680 

.. . .0 82 

. . 4581 . 167 . 

48 

572.582 

651.496 

.168 

2205.843 

49 

572*582 

651.446 

,000 

,000 

50 

571*725 

1331.626 

.082 . 

... - 4580 , 978 - 

51 

571.628 

1331 .626 

.082 

4580.975 

52 

571.566 

1331,626 

.062 

4580.974 

.53 

— 571.465 

, 0 00 

.000 

.000 

54 

571.522 

1094.105 

.100 

3746,941 

55 

571.530 

1331.626 

.002 

4580.973 

. 56 -- - 

.... 571.522 

152.062 

- .723 

352.729 

57 

571.402 

1094.105 

.100 

3748,940 

58 

570.908 

1066.053 

.103 

3651,398 

59 

— - 570.831 

1066.053 

--♦103 

_ . 3651.396 

60 

92.381 

1066.053 

.017 

3640.119 

61 

85.803 

1930,571 

.009 

6698.737 

62 

85.781 

1930.571 

,000 

- - ..,000 

63 

19.687 

1664,999 

.000 

.000 

64 

14.952 

1565.197 

.000 

.000 

. 65 

14.893 

1565.197 

— . 000 - 

.’.,000 

66 

14.747 

603.679 

.000 

,000 

67 

14.700 

803.679 

.00 0 

.000 

66 

.000 

.000 

,000 

.000 

69 

.000 

.000 

.000 

.000 

70 

.000 

750,000 

.000 

.000 

71 

• 000 

706,716 

. .000 

.0 00 

72 

.000 

707,765 

• ooo 

.000 

73 

.000 

.000 

.000 

.000 

74 . ... 

. .000 

*000 

- .000 

.000 

75 

.000 

.000 

.000 

.000 

76 

.000 

.000 

.00 0 

,000 

77 

.000 

.000 

...... , 00.0 

.000 

70 

.000 

.000 

.000 

.000 

79 

.000 

.000 

.000 

,000 

.. 80 - ... 

.000 

.000 

.000 

.... . 1,000 



B-80 


Computer Case 23B 


- * condition * 

DMATCH 

AMBIENT PRESSURE 

lfl.70 PSIA. 





07 DEC 

72 13 | 57 1 25 

- HYDRAULIC POWER 

5 

*00 GEAR BOX LOSS 

24.00 

FIRST STAGE POWER 

46.20 

SPC 

. 5.400 AMW 3-37 

HYDRAULIC PUMP 

30 

.29 LUBE PUMP 

4,00 

SECOND stage 

17,09 

O/F 

,670 

TOTAL GEAR BOX 

35 

.29 


TOTAL TURBINE 

63,29 

PT OUT 

14.700 




TURBINE INFORMATION 






FLOW 


3.176 PRESSURE 

67,39 15. 

01 EFFICIENCY 1ST 

.442 

Al 

.1517 A3 .5538 

SPECIFIC HEAT RATIO 

i ,35s temperature 

1940.8 1563 

.0 EFFICIENCY 2ND 

.580 

- A2 

,2335 A4 .6096 

PRESSURE RATIO 


5. 62 ENTHALPY 

• 0 

.0 EFFICIENCY TOTAL 

.524 

HP 

63.29 N 63000. 




CONTROL VALVES 





. 


PREHEATER RYPaSS RECUPERATOR BYPASS 

OXYGEN TRIM 


OXYGEN FLOW 

hydrogen flow 

temperature 

1001.54 

656,82 

750.00 



750.00 


750.01 

— PRESSURE IN 


572.55 

572.76 

893.10 - 


477.62 

• — 

571*99 

PRESSURE OUT 


572. “5 

572.76 

477.65 



95.69 


95.36 

EFFECTIVE AREA 


,32260 

,22147 

,00117 



.00218 


,01090 

FLOW 


1.372 

1.17“ 

1.275 



1.275 

■ 

-1.901 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

i cold side 

1.9Q1 

574.97 574.91 

55.00 243.42 

-45.5 

681.8 

.199 

1.000 

1.000 — 

... 1382.61 BTU/MIN .. . — 

HOT SIDE 

.529 

572.46 572.45 

1001.54 184.94 

3427.1 

463,9 

,863 

1 . 000 

1.000 

4 PASS COUNT 

- — -MX NO. 

- FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

•IN H 

OUT 

EFF, 

scale 

FACTOR — 

HEAT TRANS, 

3 COLD SIDE 

1.901 

574.67 574.59 

243.42 460.03 

681.6 

1525.8 

,454 

X.000 

1.000 

1604.64 BTU/MIN 

HOT SIDE 

1.901 

57“. 06 57*. 28 

720.58 482.16 

244&.1 

1606.9 

.500 

1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

factor 

HEAT TRANS. 

5 COLO SIDE 

1.901 

574,52 574.16 

460.03 720.59 

1525.6 

2448.2 

,898 

1.000 

1.000 

1753.76 BTU/HIN 

, HOT SIDE 

57.000 

200.00 199.99 

750.11 697.14 

• 0 

.0 

.183 

.. .1.000 

1.000 ... 

4 PASS COUNT . 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

— 6 .Col 0 side 

1.901 

573.25 572.66 

482.16 658.62 

1606.9 

2231.7 

.769 

1.000 

1.000 

1187.89 BTU/HIN . 

HOT SIDE 

25*500 

200,00 199.99 

711,75 625,38 

.0 

.0 

.376 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

...FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN ... H . 

OUT 

EFF . 

SCALE 

FACTOR 

HEAT TRANS. 

8 COLO SIDE 

.727 

572.68 572.65 

658.62 1554.64 

2231.7 

5367.6 

.991 

uooo 

1.000 

2280.55 BTU/HIN 

HOT SIDE 

3.176 

14.95 14.77 . 

1562.99 1222.85 

.0 

.0 

.376 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF , 

scale 

factor 

HEAT TRANS. 

9 COL° SIDE 

1.901 

572.39 572.04 

774.16 750.01 

2635.9 

2551.2 

.051 

1.000 

1.000 

-160.95 BTU/MIN 

HOT SIDE 

1.275 

900.00 699.93 

300.00 750.00 

35.4 

160.9 

,949 

1.000 

. 1.000 . 

1 PASS PARALL 



Computer Case 23B (Continued) 


STATION 

pressure temperature 

RH 0 ENTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

. 1 

• 000 

,000 

.000 

.000 

41 

. . 573.250 

402.177 

.218 

. 1606.892 

2 

.000 

.000 

.000 

.000 

42 

572.862 

658.817 

• 166 

2231.678 

3 

.000 

.000 

.000 

.000 

43 

572.610 

658.817 

.166 

2231.677 

4 

.000 

.000 

.000 

.000 

44 

. . 572-618 

658.817 

.16 6 

2231.677 

b 

900.000 

300.000 

16.648 

35.434 

45 

S 72.774 

658,817 

.166 

2231,677 


899.933 

750.002 

3.673 

160.072 

46 

572.678 

656.817 

• 166 

2231,675 


893 .ua 

. 750.002 

3.645 

160.897 

47 

.. 572.650 

1554.841 

.071 . 

.. 5367.627 

e 

693*099 

750.002 

3.645 

160.897 

46 

572.757 

658.817 

.166 

2231.676 

9 

477.645 

750.002 

1.948 

162.408 

49 

572.650 

658.817 

.000 

.000 



... 477.618 

750.002 

1.948 

162.408 

50 

572 . 6 S 0 

1001.536 

.110 

3427.131 

11 

95.694 

750-002 

.390 

163.816 

51 

572,584 

1001.536 

,110 

3427.129 

12 

200.000 

711.750 

.000 

' .000 

52 

572.550 

1001.536 

• no 

3427.128 

. _ 13 . 

199,968 

625.377 

.000 

.000 

53 . 

572.446 

.000 

.000 

.ooo 

14 

199.968 

625.377 

.000 

.000 

54 

572.446 

774.160 

.130 

£ 635.877 

15 

199.988 

625.377 

.000 

.000 

55 

572.456 

1001.536 

• no 

3427.126 

16 ..... 

.... 200.000 

750.111 

.000 

. 000 . 

56 . . 

572.446 

184.936 

.579 

463.947 

17 

200.000 

750.111 

.000 

.000 

57 

572.393 

774.160 

.138 

2635,875 

12 

200.000 

750.111 

*000 

.000 

50 . 

572.036 

750.006 

.144 

2551.224 

19 

199.965 

697.137 

.000 

.000 

59 - 

- - 571.986 

750.006 

.... .144 

2551,223 

20 

.000 

.000 

.000 

.000 

60 

95.363 

750.006 

.024 

2541.094 

21 

• 000 

.000 

.000 

.000 

61 

87.408 

1940,841 

.009 

6737.043 

22 

.000 

.000 

.000 

.000 

62 

... 87.386 

1940.841 - 

-...*0 00 

- .000 

23 

.000 

.000 

.000 

.000 

63 

20.087 

1665-000 

.000 

.000 

24 

.000 

.000 

.000 

.000 

64 

15.007 

1562.994 

.000 

.000 

-.25 

.00 0 

.000 

.000 

.000 

65 

14.947 

1562.994 

.000 

.000 

26 

575.000 

55.000 

3.984 

• 45-499 

6 6 

14.773 

1222,648 

• ooo 

.000 

27 

574.971 

55.000 

3.984 

- 45.500 

67 

14.700 

1222 .648 

.000 

.000 

26 . 

....... 574.905 

243.419 

.433 

681.806 

60 

.000 

.000 

.000 

- .00 0 

29 

574.868 

243.419 

.433 

661.806 

69 

.000 

.000 

-ooo 

,000 

30 

574.866 

243,419 

• 433 

661.806 

70 

.000 

750.000 

.000 

• ooo 

31 . 

- 574.671 

243.419 

.433 

601.807 

71 

.000 

710.353 

.000 

.000 

32 

574.566 

460.029 

.228 

1525.785 

72 

.000 

711,399 

.000 

*000 

33 

574.556 

460.029 

.228 

1525-765 

73 

.000 

^,000 

.000 

.ooo 

34 

574 . 5 S 6 

_ 460.029 

. .228 

1525.785 

74 . 

.000 

.000 

... . . .00 0 . 

- .00 0 

35 

574.525 

460.029 

.220 

1525.765 

75 

.000 

.000 

.000 

*000 

36 

574.156 

720.594 

.152 

2448.196 

76 

.ooo 

,000 

.ooo 

*000 

— 37 

574.108 

.... 720.578 

• 152 

2440.139 

77 

. . .000 

.000 

.000 

... * 00.0 

36 

574.108 

720.578 

.152 

2448.139 

78 

,000 

.000 

.000 

.000 

39 

574.060 

720.578 

.152 

2446.130 

79 

.000 

.000 

.000 

.ooo 

- -40 

573.283 

482.177 . 

.218 

1606.693 

80 

.000 

• 000 

- .000 

1*000 



B-82 


Computer Case 24 


* C0N0ITI0N * 

DMATCH AMBIENT PRESSURE 

14.70 PSIA. 



07. DEC 72 

13 | 57 1 40 

HYDRAULIC POWER 

10,00 

gear box LOSS 

24,00 

FIRST stage power 48.89 

SPC 4.596 - 

A MW 

2.99 

HYDRAULIC PUMP 

30.57 

LUBE PUMP 

4.00 

SECOND STAGE 

19,68 

O/F .485 



TOTAL GEAR BOX 

40 . 57 



TOTAL turbine 

68.57 

PT OUT 14.700 


' 




turbine information 





FLOW 

3*109 

PRESSURE 

90,43 

14.98 EFFICIENCY 

1ST .423 

A 1 .1517 

A3 

• 5538 

SPECIFIC HEAT RATIO 1.364 

temperature 

1933.0 

1557.1 EFFICIENCY 

2ND .570 

A2 . . ,2335 

A4 

.6096 

PRESSURE RATIO 

6*04 

ENTHALPY 

.0 

.0 EFFICIENCY 

TOTAL .511 

HP 68.57 

N 

63000 




CONTROL VALVES 


_ 





PREHEATER BYPASS RECUPERATOR BYPASS 

OXYGEN TRIM 

OXYGEN FLOW 

hydrogen flow 



temperature 

1322*82 


645,29 

1065.34 

1065.34 

1065.34 



PRESSURE IN 

571*20 


572.32 

893.78 

344.32 

570.41 


-■ 

PRESSURE OUT 

571*06 


572,32 

344.3S 

97.67 

97.42 



EFFECTIVE AREA 

.41275 


.00000 

.00111 

.00287 

.01434 



FLOW 

1.684 


*000 

1 .015 

1.015 

2.094 




HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EPF • 

SCALE 

FACTOR 

HEAT TRANS. 

1 COLO SIDE 

2.094 

574.96 574.89 

55.00 242.43 

-45*5 

677,9 

*148 

1.000 

. 1*000 

1514.96 BTU/MIN 

MOT SIDE 

.410 

571.17 571.16 

1322.82 150.84 

454 9.9 

346.7 

.9*4 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF. 

- scale 

FACTOR - 

HEAT THANS. 

3 COLO SIDE 

2.094 

574.85 574.51 

242.43 460.3? 

677*9 

1526.9 

,452 

1.000 

1.000 

1777.86 BTU/MIN 

HOT SIDE 

2.094 

573.87 572.93 

724,95 484,94 

2463.5 

1616,9 

,497 

1.000 

1.000 

6 PASS PARALL 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

2,094 

574.43 573.98 

«60.32 725.00 

1526.9 

2461*6 

.863 

1.000 

1.000 

1961.80 BTU/MIN 

.... . HOT SIDE ..... 

57.000. 

200.00 199.99 

760.07 701.18 

_ .... .0 

• 0 

.196 

... 1.000 

1*000. 

4 PASS COUNT . . 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

6 cold side— 

2.094, 

572.89 572.43 

484.94 645.29 

1616.9 

2184.3 

.738 

1.000. 

1.000 

1188.12 BTU/MJN 

HOT SIDE 

28.500 

200,00 199.98 

702.23 615.18 

• 0 

.0 

.401 

1.000 

1.000 

4 PASS COUNT 

,.HX NO. .. . 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

. SCALE 

FACTOR 

HEAT TRANS. 

6 COLO SIDE 

2,094 

571.54 571,38 

645,29 1322.88 

2184.3 

4550.2 

.743 

1.000 

1.000 

4954.68 BTU/MIN 

HOT SIDE 

3.109 

14.91 14.75 

1557.10 799.39 

.0 

.0 

.831 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

9 COLD SIDE 

2.094 

571.07 570.50 

1093.48 1065.34 

3746. Q 

3648.9 

.035 

1.000 

1,000 

•204,88 BTU/MIN 

HOT SIDE 

1.015 

900.00 899.94 

300.00 1065.34 

35,4 

236.8 

.965 

1.000 

1,000 

l PASS PARALL 



B-83 


Comput 


station 

pressure TEMPERATURE 

Rho enthalpy 

' 1 .. . 

• 000 

.000 

.000 

.000 

2 

.000 

.000 

,000 

.000 

3 

• 000 

.000 

.000 

.000 

_ - . 4 

.000 

.000 

.000 

.000 

5 

900.000 

300.000 

16.648 

35.434 

6 

899.941 

1065.344 

2.565 

236.639 

7 

893.798 

1065.344 . 

2.567 

236.646 . . 

8 

893.785 

1065.344 

2.567 

236.846 

9 

344.355 

1065.344 

.998 

237.466 

10 

344.321 

1065.344 

.998 

237.466 

11 

97.665 

1065.344 

.264 

237.745 

12 

200.000 

702.232 

.000 

.000 

13 

... 199.965 

615.176 

♦ ooo 

.000 

14 

199.965 

615.176 

.000 

.000 

IS 

199.985 

615.176 

.000 

.000 

16 

200.000 . 

760.073 

.000 

.000 

17 

200,000 

760.073 

.000 

.000 

18 

200.000 

760.073 

.000 

.000 

19 

- - 199 . 987 - 

- 701.176 

.... . 000 - 

.000 - 

20 

.000 

.000 

.000 

.000 

21 

.000 

.000 

.000 

.000 

22 

.000 

.000 

- .000 

.000 

23 

.000 

.000 

.000 

.ooo 

24 

.000 

.000 

.000 

.000 

.25 .... 

.00 0 

.000 

.000 

.000 - 

26 

575.000 

55.000 

3.964 

- 45.499 

27 

574.965 

55.000 

3.984 

- 45.500 

- 28 

574.886 

.. 242.432 

• 43 5 

677.907 

29 

574.866 

242.432 

.435 

677.907 

30 

574.866 

242.432 

.435 

677.907 

31 

...... 574.845 

. 242.432 

.. .435 

677.908 . 

32 

574.505 

460.318 

.228 

1526.852 

33 

574.466 

460.316 

.228 

1526.852 

34 

. 574.466 

460.318 

.228 

1526.852 

35 

574.428 

46 Q .316 

.228 

1526.851 

36 

573.982 

724.999 

.151 

2463.631 

37 

_. 573.924 

... 724.952 

.151 

2463.465 

36 

573.924 

724.952 

.151 

2463.465 

39 

573.865 

724.952 

.ISO 

2463.464 

ao...: 

572.933 

484.940 

.216 

1616.932 


Case 2i» (Continued) 


v 


STATION pressure temperature rho enthalpy 


IS 


41 . 

S 72.692 

484.940 . 

.216 

1 616.932 

42 

572.427 

645.291 

.169 

2184.271 

43 

572.375 

645.291 

.169 

2184.270 

44 

. .. 572.375 

645.291 

- . 169 _ 

. 2184,270 . 

45 

572.322 

645.291 

.169 

2184.269 

4 b 

571.539 

645.291 

.169 

2184,254 

.. 47 

.. . ... 571.361 

1322.865 

. .082 

4550.165 

48 

572.322 

645.291 

.169 

2184.269 

49 

572-322 

645.291 

.000 

.000 

50 ■ 

571.381 

1322.820 

.082 

4549.938 

51 

571.274 

1322.820 

.002 

4549.936 

52 

571.205 

1322. *20 

.082 

4549,434 

53 - 

571.077 

.000 - 

.000 

.ooo .. 

54 

571 . 1*3 

1093.479 

.100 

3746.760 

55 

571.172 

1322.820 

.082 

4549.933 

56 ... 

571 . U 3 

150.639 . 

-.-.729 

348 . 689 . _ 

57 

571.075 

1093.479 

.100 

3746.758 

56 

570.495 

1065.345 

.103 

3648.926 

59 — 

570.409 

1065.345 - 

.103 

- 3648.924 

60 

47.417 

1065.345 

.018 

3637.776 

61 

90.457 

1932.988 

.009 

6707.486 

62 

90.433 

1932.988 

.000 

.000 - — 

63 

20.396 

1664.998 

.000 

.000 

64 

14.976 

1557,096 

.000 

.000 

65 .. 

14.911 

1557.096 ... 

.. .000 

.ooo 

66 

14.752 

799.386 

.000 

.ooo 

67 

14.700 

799.386 

.000 

.ooo 

66 - — 

.ooo 

.000 

— ■ - .000 

.ooo 

69 

.ooo 

.000 

.000 

.000 

70 

.000 

750.000 

.000 

.000 

71 

— .000 

720,706 

.000 

. . .000 

72 

.000 

721.743 

.000 

.000 

73 

.000 

.000 

.000 

.000 

74 - 

.000 

. 000 . 

... .000 

.000 

7 b 

.000 

.ooo 

.000 

.000 

76 

.000 

.000 

.000 

.000 

77 

.000 

.ooo . 

-.000 

... .000 . 

78 

• ooo 

.000 

.000 

• OOO 

79 

.000 

,000 

.000 

.000 

60 . 

-.000 

.000 

_ .000 

- 1.000 



Computer Case 24B 


* CONOtTION * 

DMATCH 

ambient pressure 

14.70 P3IA. 





07 OEC 

72 . 13 1 57 J 48 . 

-HYDRAULIC POWER 

- 10 

,00 GEAR BOX LOSS 

24*00 

FIRST STAGE POWER 49, 

08 

spc __ 

4.949 A MW 3-37 

HYDRAULIC PUMP 

30 

.57 LUBE PUMP 

4,00 

SECOND STAGE 

19. 

50 

O/F 

.672 

TOTAL gear BOX 

40 

.57 


TOTAL TURBINE 

66. 

57 

PT GUT 

14.700 




TURBINE INFORMATION 






FLOW 


3. 346 PRESSURE 

92.10 15. 

04 efficiency 

1ST 

.442 

A 1 

.1517 A 3 *5538 

specific heat ratio 

1.35B TEMPERATURE 

1943.2 15S4 

.5 efficiency 

2ND 

.580 

A2 

.2335 - . A4 .6096 

pressure ratio 


6,12 ENTHALPY 

.0 

.0 EFFICIENCY 

total 

,527 

HP 

68,57 N 63000. 




control valves 







PREHEATER BYPASS RECUPERATOR bypass 

oxygen trim 

oxygen 

FLOW 

HYDROGEN flow 

TEMPERATURE 


994.51 

652.24 

749.95 


749 

.95 


749.96 

PRESSURE IN 


572.30 

572.53 

892.32 


478 

.41 

- . 

571.69 

PRESSURE OUT 


572.19 

572.53 

478.46 


100 

.87 


100.52 

EFFECTIVE AREA 


.33582 

.22122 

.00123 


,00230 


.01148 

FLOW 

~ 

1.457 

1.235 

1.345 


u 

345 


2.002 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

- 1 COLO side 

- 2.002 

574.97 574.90 

55.00 237,42 

-45.5 - 

658,3 

. .194 

1.000 

. 1.000- 

. 1408.67 BTU/HIN. 

HOT SIDE 

.545 

572.20 572.19 

994.51 165.24 

3402.7 

465.0 

.861 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT- 

-IN H 

OUT 

EFF. 

- scale 

FACTOR 

HEAT TRANS. 

3 COLD SIDE 

2.002 

574.86 574.55 

237.42 460,04 

658.3 

1525, 8 

.452 

1.000 

1.000 

1736.43 BTU/MIN 

HOT SIDE 

2.002 

573.96 573.11 

730.15 484.45 

2481.7 

1615,1 

.499 

1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

eff. 

SCALE 

FACTOR 

HFaT TRANS. 

5 COLD SIDE 

2.002 

574.48 574.07 

460.04 730.17 

1525.6 

2481.8 

• 89 3 

1.000 

1.000 

1913.33 BTU/HlN 

HOT SIDE 

.57.000 

200.00 199.99 

762,39 705.11 

.0 

.0 

,169 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEttP OUT 

IN H 

OUT 

eff. 

SCALE 

FACTOR 

HFAT trams. 

6 COLO SIDE 

2.002 

573.07 572.64 

484.45 652.24 

1615.1 

2208.6 

• 753 

1.000 

1.000 . 

1187.93 HTU/MIN 

HOT SIDE 

28.500 

200.00 199.99 

707.36 620.65 

.0 

,0 

.389 

1.000 

1.000 

6 PASS COUNT 

HX NO, 

.. FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

- IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

S COLO SIDE 

.767 

572.44 572.41 

652.24 1545.67 

2208.6 

5335.3 

.990 

1.000 

1.000 

2397.50 BTU/MIN 

HOT SIDE 

3.346 

14.97 14.78 

1554.46 1215.03 

.0 

.0 

.376 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLD SlOE 

2.002 

572.13 571.75 

774.14 749.96 

2635.8 

2551,1 

,051 

1.000 

1.000 

-169,61 BTU/MIN 

HOT SIDE 

1.345 

900.00 899.93 

300.00 . 749.95 

35.4 

160.9 

.949 

1.000 

1.090 

1 PASS PARALL-.. . 



Computer Case 2b& (Continued) 


station pressure temperature rho enthalpy 


-- . -1 - . . 

.000 

,000 . 

.000 

.000 

2 

.000 

,000 

• 000 

.ooo 

3 

• 000 

.000 

.000 

.000 

.... 4 ... 

• 000 

.000 

.000 

.000 

5 

900.000 

300.000 

16,648 

35.434 

6 

899.928 

749,955 

3.673 

160.661 

7 

692.336 

749,953 

3.642 

160.888 

8 

692.320 

749,955 

3.642 

160.888 

9 

476.036 

749.955 

1.952 

162,395 

- 10 - 

476.406 

749,955 

1.952 

162.395 

11 

100.667 

749,955 

.411 

163.787 

« u 

200.000 

707.360 

.000 

.ooo 

13 

199,986 

620.647 

.000 

.000 

14 

199.986 

620.647 

,000 

.000 

15 

199.986 

620.647 

• ooo 

.000 

.. 16 

200*000 

762.392 

.000 

.000 

17 

200.000 

762,392 

,000 

,000 

18 

200.000 

762.392 

,000 

.000 

19 .... 

199.987 

705.112 

.000 

,000 

20 

.000 

.000 

.000 

.000 

21 

• 000 

.000 

.000 

.000 

22 ....... - 

• ooo 

.000 

,000 

.ooo 

23 

• 000 

.000 

,000 

.000 

24 

.000 

.000 

,000 

.000 

... 25 ... 

• 000 

.000 

.000 

.000 

26 

575.000 

55.000 

3*984 

- 45.499 

27 

574,966 

55.000 

3.964 

- 45.500 

28 

574*897 

237.421 

,444 

658.291 

29 

574.879 

237.421 

.444 

658.291 

30 

574.879 

237.421 

,444 

658.291 

31 , 

574,861 

■ 237.421 

,444 

658.291 

32 

574,551 

460.042 

.228 

1525.835 

33 

574.516 

460.042 

.228 

1525.835 

34 

... 574.516 

.. 460.042 

• 228 

1525.635 

35 

574.481 

460.042 

*228 

1525.834 

36 

574.071 

730.172 

.149 

2461.760 

37 

. 574.017 

.. 730.154 

.149 

2481,697 

38 

574.017 

730.154 

.149 

2481.697 

39 

573.963 

730.154 

.149 

2481.696 

40 

573 . 107 -. 

... 464.445 . 

• 217 

1615.138 


STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

41 ... - 

. . 573.070 

484.445 

.217 

1615.137 ........ 

42 

572.642 

652.244 

.166 

2206.642 

43 

572.594 

652.294 

.168 

2208.641 

44 

572.594 

652.244 

.168 

2208.641 

45 

572.545 

652,244 

.166 

2208.640 

46 

572.439 

652.244 

• 168 

2208.638 

47 

572.410 

1545.673 

.. . • 072 . 

5335.313 

46 

572.527 

652.244 

.168 

2208.640 

49 

572.410 

652.244 

.000 

.000 

50 

572.410 

994.507 

• 111 

3402.687 

51 

572.337 

994,507 

.111 

34 li 2 , 66 S 

52 

572.299 

994.507 

• 111 

3402.684 

53 

572.191 

.000 

.000 

, 000 

54 

572.191 

774.138 

.138 

2635,796 

55 

572.202 

990.507 

.111 

3402.682 

56 

572.191 

165,242 

.578 

464.995 

57 

572.133 

774.138 

.138 

2635.794 

58 

571.745 

749.960 

.144 

2551,057 

59 

571.689 

749,960 

.144 

,-... 2551,056 

60 

100.517 

749.960 

.026 

2541.044 

61 

92.119 

1943,247 

.009 

6745.806 

62 

92.095 

1943.247 

- - .000 

,000 

63 

20.826 

1665.000 

• ooo 

.000 

64 

15.036 

1554,459 

• ooo 

.000 

65 

14.970 

1554.459 

. -. 000 . 

-.000 

6 b 

14,781 

1215.028 

.000 

.000 

67 

14.700 

1215.028 

.ooo 

,000 

68 

. .. .000 

• 000 

.000 

• ooo 

69 

.000 

,000 

.ooo 

.000 

70 

.000 

750.000 

.ooo 

.000 

71 

*000 

723.067 

.000 

, 00 0 

72 

.000 

724,102 

.000 

• 000 

73 

. 000 . 

.000 

.000 

.000 

... 74 

.0 0 0 

,000 

,000 

- ,000 

75 

.000 

.000 

• ooo 

.000 

76 

-.000 

,000 

.ooo 

.000 

- 77 

... — ... . .ooo 

,000 

,000 

, 0 o 0 

78 

• .000 

.000 

.000 

♦ ooo 

79 

.000 

.000 

,000 

.000 

80 

.000 

.000 . 

-. 000 - 

1.000 



B-86 


Computer Case 25 


* CONDITION * DMATCh 


ambient pressure 


HYDRAULIC POWER 
HYDRAULIC PUMP 
TOTAL UAR BOX 


90,00 GEAR BOX LOSS 

35.14 LUBE PUMP 

125,10 


FLOW 

specific heat ratio 

PRESSURE RATIO 


S.631 PRESSURE 

1,361 temperature 

10.38 ENTHALPY 


14.70 PSIA. 




07 

DEC 72 

13158107 

24.00 

FIRST STAGE POWER 

66.60 

. SPC 

2.700 

- AMW 

3.15 

4.00 

SECOND STAGE 


64.34 

0/F 

• 563 




total turbine 


153.14 

PT OUT 14.700 



TURBINE INFORMATION 







160.30 15. 

45 EFFICIENCY 

1ST 

• 433 

A 1 

• 1517 

A3 

• 5538 

1946.4 1461 

.1 efficiency 

2ND 

.542 

A2 

• 2335 

A4 

.6096 

.0 

.0 EFFICIENCY 

TOTAL 

• 539 

HP 

153.14 

N 

63000 , 


CONTROL VALVES 



PREHEATER BYPASS recuperator bypass 

OXYGEN TRIM 

OXYGEN FLOW 

HYDROGEN FLOW 

temperature 

1235.85 

585.64 

942.08 


942,08 


942.10 

Pf'tSSURE IN 


564.15 

567.21 

878.01 


394.07 


5*1.98 

PRESSURE OUT 


563.37 

567-21 

394.16 


174.61 


174.07 

EFFECTIVE AREA 


.25063 

.00000 

.00211 


.00471 


.02355 

— -.FLOW 


2.614 

.000 

2.028 


2.028 


3.603 

W NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, SCALE 

factor 

HEAT TRANS, 

1 COLD side 

3.603 

574.90 574.65 

55.00 273.52 

-45.5 

801.6 

.185 1.000 

1.000 ... 

3052.22 BTU/MIN 

HOT SIDE 

.989 

563.74 563.67 

1235.85 267.23 

4243*2 

776,5 

,820 1.000 

1*000 

4 PASS COUNT 

HX NO. 

• FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

1 OUT 

EFF. SCALE 

FACTOR .... 

HEAT TRANS. . 

3 COLO SIDE 

3.603 

574,51 573.51 

273.52 459.83 

801.6 

1525,0 

.441 1.000 

1.000 

2606.41 BTU/MIN 

HOT SIDE 

3.603 

571. 70 569.04 

696.22 492.81 

2362.7 

1645.5 

.481 1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. SCALE 

factor 

HEAT TRANS. 

5 COLD SIDE 

3.603 

573.26 572,04 

459.83 696,06 

1525.0 

2362.2 

.738 1.000 

1*000 

3016.26 BTU/MIN 

HOT SIDE 

57.000 

200.00 199.99 

780.12 689.75 

• 0 

• 0 

.282 1.000 

1.000_ 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS. 

6 COLO SIDE - 

_ 3.603 

568.92 567.50 

492.61 585.64 

1645. 5 _. 

1975.1 

. .546 __.1,000 

. W000..„. 

1187.76 BTU/MIN 

HOT SIDE 

28.500 

200,00 199,95 

662.72 572.67 

.0 

.0 

.530 1.000 

1*000 

4 PASS COUNT 

HX NO. 

-FLOW 

_ IN PRESSURE OUT... 

-.IN TEMP OUT- 

IN H . 

OUT 

EFF. SCALE 

FACTOR _ 

HEAT TRANS. 

8 COLD SIDE 

3,603 

565,06 564.62 

585,64 1235.81 

1^75.1 

4243.1 

.743 1.000 

1.000 

8171.64 BTU/MIN 

HOT SIDE 

5.631 

15.26 14.85 

1461.15 769.96 

• 0 

.0 

.769 1.000 

1.000 

2 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS, 

* COLD SIDE 

3.603 

563.44 562.21 

969.9q 942.10 

3316,9 

3220.3 

.041 1.000 

1.000 

-348.25 BTU/MIN 

HOT. SIDE 

2.028 

900.00 899.82 

300,00 . 942.08 

35.4 

207.1 

.958 _1.000 

. - 1.000 

1..PASS PAR AH 



Computer Case 25 (Continued) 


STATION PRESSURE TEMPERATURE RHO ENTHALPY STATION pressure TEMPERATURE RHQ ENTHALPY 


... 1 — 

.000 .... 

.000 

.000 

*000 

41 

568.917 

492.808 

.211 

. 1645.475 

2 

.000 

.000 

.000 

.000 

42 

567.500 

585.637 

.182 

1975,131 

3 

.000 

*000 

.000 

.000 

43 

567.356 

585.637 

.182 

1975 . 12 ^ 

- 4 - 

.000 

.000 

*000 

.000 

44 

567.356 

585.637 

.182 

1975.129 

5 

900*000 

300.000 

16.648 

35.434 

45 

567*213 

585.637 

.182 

1975.126 

6 

899*624 

942.084 

2.928 

207.067 

46 

565*056 

585.637 

.161 

1975.088 

7 

678.051 

942.084 

2.858 

207.109 

47 

564.621 

1235.809 

.086 

4243.140 

6 

878.005 

942.084 

2.858 

207.110 

46 

567.213 

565*637 

*182 

197 S . I 26 

9 

394,175 

942.084 

1.291 

208.033 

49 

567.213 

585.637 

.000 

.000 

10 

394.073 

942*084 

1.291 

206.033 

50 

564-620 

1235.645 

.086 

4243.268 

11 

174.610 

942*084 

.57 4 

206*463 

51 

564 . 31 b 

1235.645 

.086 

4243.261 

ia 

200.000 

662.724 

.000 

.000 

52 

564.151 

1235.845 

.086 

4243.257 

13 

- 199.949 

572,666 

.000 

- #0 00 

53 

563.367 

. 00 0 - — 

- .000 

.000 

14 

199*949 

572.666 

*000 

.000 

54 

563.671 

969.897 

.112 

3316.921 

15 

199,949 

572.666 

.000 

.000 

55 

563.740 

1235.845 

.066 

4243.247 

16 . 

- 200.000 

780.121 

.000 

.000 

- 56 - 

563.671 

267.226 

. 386 - 

778*534 

17 

200.000 

780.121 

.000 

.ooo 

57 

563,437 

969*897 

.112 

3316*916 

16 

200.000 

780.121 

.000 

.ooo 

58 

562.207 

942.105 

.115 

3220.261 

19 

199*988 

689*754 

.000 

*000 

59 - 

- 561.979 

942.105 

• 115 

—3220 *256 

20 

.000 

* QO 0 

.000 

.000 

60 

174.069 

942.105 

*036 

3211,344 

21 

• ooo 

.000 

.000 

.000 

61 

160.342 

1946.391 

• 016 

6759*825 

22 — 

*000 

.000 

.000 

.00 0 - • 

62 

160.301 

1946.391 - 

• ooo • 

--.•non 

23 

*000 

.000 

.ooo 

.ooo 

63 

34.651 

1665.002 

.000 

*000 

24 

*000 

.000 

• 000 

.000 

64 

15.449 

1461.148 

.000 

*000 

25 — - 

.000 

.000 

• ooo 

.ooo 

65 

- 15*265 

1461.148 

• 000 .. 

. 0 O 0 

26 

575*000 

55.000 

3.984 

- 45.499 

66 

14.854 

769.959 

.000 

*000 

27 

574.895 

55.000 

3-984 

- 45.501 

67 

14.700 

769.959 

*000 

.000 

28 — 

.... 574.645 

273.516 

.364 

801.627 

68 - 

*000 

.000 

.000 

.000 

29 

574*577 

273.516 

.364 

801.627 

69 

.000 

.000 

♦ OOfr 

.000 

30 

574.577 

273.516 

.384 

801.627 

70 

-ooo 

750. non 

.000 

.000 

31 - - 

574.509 

273*516 

.384 

801 , 626 .. 

- 71 

- .000 

741.393 

.000 

.000 

32 

573.507 

459*826 

.228 

1525.024 

72 

.000 

742.412 

.000 

.000 

33 

573.393 

459.826 

.228 

1525 • 023 

73 

.000 

.000 

.000 

.000 

34 

573.393 

459.826 

.228 

1525.023 

74 

.ooo 

.000 

.000 .. 

.000 

35 

573.278 

459.826 

.228 

1525.021 

75 

.000 

.000 

.000 

.000 

36 

572.037 

696.057 

.157 

2362.167 

76 

.000 

.000 

• ooo 

,000 

37 .. — . 

-- 571.869 

696.221 

♦ 157 

2362.737 

77 - 

.00 0 

.000 

• ooo 

,000 

36 

571.869 

696*221 

♦ 157 

2362.737 

78 

. 000 * 

.000 

• ooo 

.000 

39 

571.703 

696.221 

.157 

2362.733 

79 

.00 0 

.000 

*000 

.000 

40 — a . 

— - 569 ,041 -- 

492*808 

.211 

1645.477 

80 

. .000 

.000 

• ooo 

1.000 



B-88 


Computer Case 25B 


* CONDITIO^ * DMATCH AMBIENT PRESSURE 14.70 PSIA. 


HYDRAULIC > OW£R 90.00 GEAR BOX LOSS 24.00 FIRST STAGE POWER 06,89 

HYDRAULIC PUMP 35.14 LUBE PUMP 4,00 SECOND STAGE 04,25 

TOTAL GE \R BOX 125.14 TOTAL TURBINE 153.14 

TURBINE INFORMATION - 

FLOW 5,880 PRESSURE 161.90 15,55 EFFICIENCY 1ST .445 

- specific heat ratio 1.357 temperature 1952.4 1457.2 efficiency 2 nd ,554 

PRESSUYi RATIO 10.42 ENTHALPY .0 .0 EFFICIENCY total .551 


PREHEATER BYPASS 


TEMPERATURE 1036.13 

PRESSURE IN - 566.56 

PRESSURE OUT 565.83 

EFFECTIVE AREA .20716 

FLOW 2.270 


CONTROL VALVES 

RECUPERATOR BYPASS OXYGEN TRIM 

588.26 - 750.00 

- 567.60 875.91 , 

567.60 476,41 

.11145 .00221 

1.604 2.375 . 


OXYGEN FLOW 
750,00 
476.32 
177.51 
.00407 
2.375 


07 DEC 72 

_ 13258116 

SPC .... 2.819 

_ AMW 

3-38 

O/F .677 



PT OUT 14,700 



A 1 .1517 

A3 

• 5538 

— A2 .2335 

A4 

.6096 

HP 153.14 

N 

63000, 


HYDROGEN FLOW 
750,06 

564.52 

176.88 
.02035 
3.505 


HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

- - 1 COLD SIDE 

3.505 

574.90 

574.67 • 

55.00 270.92 

HOT SIDE 

1.236 

565.93 

565.83 

1036.13 293.67 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

3 COLD SIDE 

3.505 

574.54 

S73.59 

270,92 459.96 

H'T SIDE 

3.505 

571.88 

569.35 

699.37 492.79 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

5 cYLD SIDE 

3.505 

573.37 

572.19 

459,96 699.35 

... HIT SIDE .... 

57.000 

200.0° 

199.99 

780.34 691,34 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

6 COLO SIDE 

3.505 

569.23 

567.90 

492.79 588.26 

HOT SIDE 

28,500 

200.00 

199.95 

664.19 574,31 

HX NO. 

-FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

B GOLD SIDE 

1.901 

567.03 

566.69 

568.26 1414.01 

HOT SIDE 

5.860 

15.36 

14.91 

1457.21 1014.04 

HX ny. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

9 COLD SIDE 

3.505 

565.65 

564.69 

774.43 750.06 

HOT SIDE 

2.375 

900,00 

699.80 

300.00 750.00 


IN H 

OUT 

EFF. 

SCALE 

FACTOR 

heat tkans. 

-as, 5 

791.2 

.220 

. 1,000 

1.000 

2933.00 BTU/MIN ... 

3547-3 

882.7 

• 757 

1.000 

1.000 

4 PASS COUNT 

IN H 

OUT 

EFF, 

scale 

FACTOR 

HFAT TRANS. 

791,2 

1525. S 

.441 

1.000 

1.000 

2574.22 BTU/MIN 

2373,6 

1645,4 

,462 

1.000 

1.000 

6 PASS PARALL 

IN H 

OUT 

EFF, 

scale 

FACTOR 

HEAT TRANS. 

1525,5 

2373.7 

• 747 

wooo 

1.000 

2973.33 BTU/MIN 

-0 

.0 

.278 

1.000 

1.000 

„ .. . 4 PASS COUNT 

IN H 

OUT 

EFF, 

scale 

FACTOR 

HEAT TRANS. 

1645,4 

1984.3 

.557 

1.000 

1.000 

1168.09 BTU/MIN .. .... 

-0 

.0 

.524 

1.000 

1.000 

4 PASS COUNT 

IN H 

OUT 

EFF. ... 

— SCALE. 

FACTOR . 

HEAT TRANS. ... 

1984,3 

4871.2 

.950 

1.000 

1.000 

5468.77 BTU/MIN 

»0 

.0 

.510 

1.000 

1.000 

2 PASS COUNT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

2636,7 

2551.2 

,051 

1 . 0 00 

1.000 

-299,49 BTU/MIN 

35.4 

160.9 

.949 

1,000 

1.000 

1 PASS. PARALL- 



Computer Case 25B (Continued) 


CD 

CO 

V£> 


station PRESSURE temperature RhO ENTHALPY 


i 

• 000 

.000 

.000 

.000 

2 

.000 

.000 

.000 

.000 

3 

,000 

,000 

.000 

,000 

4 

• 000 

.000 

• ooo 

.000 

5 

■ 300.000 

300.000 

16.648 

35.434 

6 

899,801 

750.003 

3.672 

160.873 


875.962 

. 750.003 

3.575 

. 160.959 

6 

878.911 

750.003 

3.575 

160.959 

9 

976. <113 

750.003 

1.943 

162,413 

10 

476.320 

750.003 

1 . 9i|3 

. 162.413 

11 

177.507 

. 750-003 

.724 

163-522 

Id 

200.000 

664.190 

.000 

.000 

11 

199,954 

. 574.312 

.000 

.000 

14 

199.959 

574.312 

.000 

.000 

15 

199,954 

574.312 

.000 

.000 

_ 16 

200.000 

7 & 0.337 

,000 

.000 

1 ? 

200.000 

780.337 

.000 

.000 

16 

200.000 

780.357 

.000 

.000 

— 19 — - 

199.968 . 

- 691,339 

.000 

.000 

20 

.000 

.000 

,000 

.000 


.000 

,000 

,000 

.000 

zz 

.000 

.000 

.000 

.ooo 

23 

.000 

.000 

.000 

.000 

24 

.000 

.000 

. 0Q0 

.000 

_... 25 

.000 

.000 

.000 

.000 

26 

575.000 

55.000 

3.984 

- 45.499 

27 

574 . 9Q 1 

5S . 0OO 

3.9134 

- 45.501 

■pa 

574.666 

270.920 

.387 

791,190 

P9 

576.602 

270.920 

.387 

791.190 


574.602 

270.920 

,387 

791.190 

j~/31 

574.538 

270.920 

.387 

791.191 

32 

573.590 

459.964 

.228 

1525.534 

33 

573.482 

459.964 

.228 

1525.532 

34 

573.482 

459.964 

... .228 

1525.532 

35 

573.373 

459.964 

.228 

1525.531 

36 

572.193 

699.355 

.156 

2373.727 

37 

572.035 

... 699.36 6 

.156 

2373.762 

36 

572.035 

699.366 

.156 ' 

2373.762 

39 

571.876 

699.366 

.156 

2373.759 

40 - 

. 569,346 - 

, 492.786 

.212 

1645.404 


STATION 

pressure ; temperature 

RHO ENTHALPY 

41 

569.229 

492.786 

.212 

• 1645,402 

42 

567.902 

588.259 

.181 

1964,326 

43 

567,766 

568.259 

.181 

1984.323 

44 . 

567.766 

568,259 

.181 

1984,323 

45 

567.630 

568,259 

.181 

1984.321 

46 

567*027 

588,259 

.181 

1984,310 

47 

566.892 

1414.006 

... .0 77 .... 

4671.174 

46 

567.601 

588,259 

.181 

1984.321 

49 

566.891 

568,259 

.000 

.000 

50 

566.892 

1036, 131 

. . .105 

3547.274 .. 

51 

S 6 6 , 65 f 

1036.131 

.105 

3547.269 

52 

566*559 

1036,131 

.105 

3547.266 

53 . 

565.833 

.000 

.000 

.ooo 

54 

565.833 

774.431 

.137 

2636.686 

55 

S6S.928 

1036.131 

.105 

3547.252 

56 

565-633 

293,668 

.352 

882.725 

57 

565.652 

774.431 

.137 

2636,682 

58 

564.695 

750.057 

.142 

2551.247 

59 

564.521 

. 750.057 - 

.142 

2551.244 . - 

60 

176.882 

750.057 

.045 

2543.015 

61 

162-005 

1952.448 

.016 

6761.662 

62 

— . 161.964 

1952.448 

- .000 

.000 

63 

35.155 

1665.002 

• ooo 

• 000 

64 

15-546 

1457.211 

.000 

• ooo 

65 

. 15.361 

1457.211 

. ... .. .ooo . 

, 000 

66 

14.905 

1014,037 

• ooo 

,000 

67 

14.700 

1014.037 

.000 

,000 

63 

.000 

.000 

,000 

.000 

69 

.000 

.000 

.000 

,000 

70 

.000 

750,000 

.000 

,000 

71 

.000 

741.620 

.000 

,000 

72 

.000 

742.639 

.000 

.000 

73 

.000 

.000 

.000 

.000 

... 74 

.000 

.. .000 

.000 

.0 00 

75 

.ooo 

.000 

• 000 

.000 

76 

.ooo 

.000 

.000 

.000 

... 77 — ... 

. .000 

. 000 . 

-.000 .. 

...... .000 — 

78 

.000 

.ooo 

• ooo 

.000 

79 

.000 

.ooo 

,000 

.000 

80 ... 

-ooo 

.000 . 

.000 

1,0 00 


2a 



B-90 


Computer Case 26 


* CONDITION * 

DHATCH 

AMBIENT PRESSURE 

14.70 PSIA, 





07 DEC 72 13158136 

HYDRAULIC POWER 

ISO 

.00 GEAR BOX LOSS 

24,00 

FIRST STAGE POWER 

134, 

21 

SPC 

2.330 AMW 3.26 

HYDRAULIC PUMP 

40 

,29 LUBE PUMP 

4,00 

SECOND STAGE 

114, 

07 

O/F 

.617 

- T07VL GEAR BOX 

220 

• 29 


total turbine 

248, 

28 

PT OUT 

14.700 




TURBINE INFORMATION 






FL » 


8.553 PRESSURE 

239,91 16. 

21 EFFICIENCY 1ST 

.442 . 

A 1 

.1517 A 3 • "38 

specific heat ratio 

1,359 Temperature 

1953.6 1419 

,7 EFFICIENCY 2ND 

.501 

A2 

.2335 M -oOSb 

PRTt SURE RATIO 


14,80 ENTHALPY 

• 0 

.0 EFFICIENCY TOTAL 

.537 

HP 

248.28 N 63000. 




CONTROL VALVES 







PREHEATER BYPASS RECUPERATOR HYPASS 

oxygen trim 


oxygen 

FLOW 

hydrogen flow 

— TEMPERATURE 

1193.91 

556.54 

855.42 


8 55 

.42 

• 

855.54 

PRESSURE IN 

5S1.9B 

558,34 

844.90 


427 

.05 


546.36 

PRESSURE OUT 

549 *35 

558.34 

427.20 


262 

.70 


261.79 

INFECTIVE AREA - 



,16744 

.00000 

.00337 


,00678 


.03389 - . 

OH 


3,213 

.000 

3,263 


3, 

263 


5.289 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. ... 

SCALE 

FACTOR 

HEAT TRANS. . 

1 cold side 

5.269 

574.77 574.1B 

55.00 313.08 

-45.5 

960.7 

.227 

1.000 

1.000 

5321.90 BTU/MIN 

HOT SIDE 

2.077 

549.70 549,37 

1193.91 400.08 

4Q95.4 

1301.2 

.697 

.1-000 

1.000 

4 PA5S COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

HEAT TRANS. 

3 COLO SIDE 

5,289 

573.85 571.66 

313.08 459.91 

96Q.7 

1525.3 

.434 

1.000 

1,000 

2986.47 BTU/MIN 

— HOT SIDE - 

.. 5.289 

567,96 562.54 

651,78 493,61 

. 2206,9 

1646.3 

.467 

1.000 

1,000 

6 PASS PARALL 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

.... 5 COLD SIDE 

_ 5.289 

571.16 568,64 

459.91 651,71 

- 1S25.3 

2206,7 

.594 

. 1.000 

1.000 

3604.04 BTU/MIN 

HOT SIDE 

57.000 

200.00 199.99 

782.79 674.00 

,0 

,0 

.337 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

- FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

. IN H , 

OUT 

EFF. . 

SCALE 

FACTOR . 

HEAT TRANS. . 

6 COLD SIDE 

5.289 

562.27 558.94 

493.61 556.54 

1648.3 

1873,0 

,414 

1.000 

1.000 

1188.64 BTU/MIN 

HOT SIDE 

20.500 

200.00 199,91 

645.69 554.60 

.0 

,0 

.599 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

6 COLO SIDE 

5,289 

553.79 552.88 

556,54 1193.90 

1872.9 

4095,5 

.738 

1.000 

1.000 

11755.41 BTU/MIN 

_ HOT SIDE 

8.553 

15.83 15.04 

1419.69 764.50 

.0 

.0 

.759 . 

1.000 

. 1.000 

. 2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

... 9 COLD SIDE . 

5.289 

548.89 546.83 

882.25 855.54 

SOU. 9 

2919,0 

,046 

1.000 

.1.000 

. -491.40 BTU/MIN 

HOT SIDE 

3,263 

900.00 899.61 

300.00 855.42 

35.4 

186,1 

,954 

1.000 

1.000 

1 PASS PARALL 



Computer Case 26 (Continued) 


21 


STATIQl 

PRESSURE TEMPERATURE 

rho enthalpy 

station 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

1 

,ooo 

,000 

.000 

• 000 

41 

562.274 

493,614 

.209 1648.309 

2 

• 00 0 

• 000 

.000 

• 000 

42 

550.945 

556.544 

.166 1073.037 

3 

• 000 

.000 

.000 

.000 

43 

558.642 

556.544 

.... ,186 1873.032 - 

4 

• 000 

.000 

.000 

.000 

44 

558.642 

556.544 

,186 1673.032 

5 

900*000 

300.000 

16.648 

35,434 

45 

558.339 

556.544 

.186 1073.027 

6 

899 , 611 . 

855.415 

. 3#168 

186.134 

4 6 

553-792 

556.544 

..,104 1872.949 

7 

845,019 

855.415 

2.976 

186-265 

47 

SS 2 . 87 V 

1193,905 

,086 4095,473 

8 

844.904 

055,415 

2.978 

106*266 

48 

556.339 

556.544 

,186 1873.027 

9 

427.276 

055.415 

1.513 

. 167.294 

.. 49 

. 550.339 

556.544 

*000 .. .000 

10 

427.049 

055.415 

1.512 

187.295 

50 * 

552.879 

1193.914 

.086 4095 . 5 Q 4 

11 

262.698 

855,415 

.932 

107.729 

51 

552.225 

1193,914 

,086 4095,408 

u 

200.000 - 

645,686 

- .000 .. 

.000 

52 

551.984 

1193.914 

.086 . 4095 . 402 ... 

13 

199.912 

554.604 

,000 

.000 

53 

549.352 

.000 

.000 .000 


199.912 

554.604 

.000 

.000 

54 

549.365 

882,251 

.118 3011.075 • 

. 15 - 

- 199,912 

554.604 

.000 - 

.000 

55 - 

549.705 

1193.914 

.006 - 4095.427 

18 

200.000 

782.790 

.000 

.000 

56 

549.365 

400.077 

.251 1301.160 

17 

200.000 

762.790 

.000 

,000 

57 

548-889 

082.251 

.110 3011.964 

18 

. — 200.000 

782,790 

,000 -- 

.000 

• 58 - 

- - 546-628 

055.541 

.121 -. 2918 . 95 , 8 ... — 

1 »; 

199,986 

674.002 

.000 

.000 

59 

546.360 

055.541 

.120 2918.947 

20 

• 000 

.000 

.000 

• 000 

60 

261.791 

855.541 

.058 2912.536 

) 1 

,00 0 

,000 

,000 

.000 

61 

239.972 

1953.632 

..,023 —. 6780, 184 ; 

22 

.000 

• 000 

.000 

.000 

62 

239.910 

1953.632 

.000 .000 

23 

.000 

.000 

.000 

.000 

63 

51.326 

166 S .001 

.000 .000 


An A 

rt A A 

rt 


64 

16.215 

1419.693 

_.,000 - .000 

24 

25 

— , 0 U 0 

.000 

«UvU 

.000 

»uvu - 
,000 

— • • VI \r V *-• 

.000 

65 

15.634 

1419,693 

.000 .000 

26 

S 75.000 

55.000 

3,984 

- 45.499 

6 o 

15.037 

764.501 

.000 .000 

— 27 

574.774 

55.000 

- 3.984 

- 45.503 

- 67 

- - - 14.700 

764.501 

- - - .000 - .000 — 

26 

574.182 

313.084 

.334 

960.676 

68 

.000 

.000 

•ooo .000 

29 

574.014 

313.064 

.334 

960.677 

69 

.000 

.000 

,000 ,000 

30 

574.014 

313.084 

-.334 .. 

960.677 

70 - 

. . .000 

750,000 

,000 .000 — 

31 

573.645 

313.084 

.334 

960.677 

71 

.000 

744,154 

.000 .000 

32 

571.658 

459.910 

.227 

1525.310 

72 

.000 

745,171 

•000 .000 

_ .33 

„_ 57 1.410 

459.910 

.227 

1525.307 

73 

.000 

.000 

— . .00 0 .000 — 

34 

571.410 

459.910 

.227 

1525.307 

74 

.000 

,000 

.000 .000 

35 

571.162 

459.910 

.227 

1525.304 

75 

.000 

,000 

•ooo .000 

36 

_. 568.639 . 

651.712 

.167 

2206.690 

76 — • 

.ooo 

, 000 . 

.000 .000 -- 

37 

568.300 

651.776 

. ,166 

2206.926 

77 

.000 

.000 

.000 .000 

38 

568.300 

651.770 

.166 

2206.926 

76 

.000 

.000 

,000 .000 

... 39 ^ 

567.962 

6 S 1.770 

• .166 

- 2206.920 

- 79 

- .000 

- ,000 

.000 .000 - 

40 

562.544 

493.614 

.209 

1640.313 

80 

.ooo 

.000 

•000 1 . 0 Q 0 



B-92 


computer Case 26B 


* CONDITION * 

DMATCH 

AMBIENT PRESSURE 

14.70 PSIA. 





07 DEC 72 13158158 

-HYDRAULIC POWER 

160 

.00 GEAR BOX LOSS 

24.00 

FIRST STAGE POWER 134. 

29 

SPC 

2.385 AMW 3.39 

H<D» AULIC PUMP 


.29 LUBE PUMP 

4.00 

SECOND stage 

113. 

99 

O/F 

*680 

TOTAL gear BOX 

220 

.29 


TOTAL TURBINE 

246. 

26 

PT OUT 

14.700 




TURBINE INFORMATION 






*L0W 


8.757 PRESSURE 

241.29 16. 

32 EFFICIENCY 

1 ST 

.448 

A 1 

.1517 A 3 -5538 

SPECIFIC HEAT RATIO 

i .357 temperature 

1957.0 1417 

,2 EFFICIENCY 

2ND 

.508 

... A2 

.2335 A4 .6096 

P» ESSURE RATIO 


14.78 ENTHALPY 

.0 

.0 EFFICIENCY 

TOTAL 

• 543 

HP 

248.28 N 63000. 




CONTROL VALVES 




. . .... 



PREHEATER BYPASS RECUPERATOR BYPASS 

OXYGEN TRIM 

OXYGEN 

FLOW 

HYDROGEN flow 

TEMPERATURE 

1063.88 

557.56 

749.64 


749 

.64 


750,03 

PRESSURE IN 

S55.47 

558.73 

- 642.65 . 


467 

*10 

- 

549.65 - 

PRESSURE OUT 


552.23 

558.73 

467.31 


264 

• 52 


263.59 

EFFECTIVE AREA 


,12491 

*05773 

,00344 


,00622 


,03108 

FLOW 


2.800 

1.603 

■ - 3.S45 


3. 

545 


5.212 - - 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

- 1 COLD SIDE 

5.212 

574.78 574.21 

55.00 ill. 41 

-45,5 

954.0 

• 249 

1.000 

.. 1.000 

5208.97 BTU/MIN. .... 

HOT SIDE 

2.411 

552.66 552.24 

1083.86 415.21 

3713,0 

1358.5 

*650 

1.000 

1.000 

4 PASS COUNT. 

HX NO* 

FLOW 

IN pressure OUT 

IN TEMP OUT 

IN H~ 

OUT 

EFF. 

. scale 

FACTOR 

.. HEAT TRANS. 

3 COLD SIDE 

5.212 

573.88 571.76 

311.41 459.97 

954.0 

1525.5 

.434 

1.000 

1.000 

2978.91 BTU/MIN 

HOT SIDE 

5.212 

568.16 562.89 

663.83 493.72 

2214,1 

1648,7 

.468 

1.000 

1.000 

6 PASS PARALL 

HX NO* 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

S COLD SIDE 

5.212 

571,28 568,82 

459.97 653.74 

1525.5 

2213.8 

.600 

1 • Q 0 0 

1.000 

3587.26 BTU/MIN 

HOT SIDE . 

...57,000 

200.00 199.99 

782.83 674.61 

*0 - 

.0 

,335 

1.000 

, 1.000 

. 4 .PASS COUNT . . 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

-6 COLO SIDE 

5.212 

562.63 559.35 

493.72 557.56 

1648.7 

1876.6 

.419 

1.000 

1.000 

1187.84 BTU/MIN .. 

HOT SIDE 

2 a . 500 

200.00 199.91 

646.16 555.17 

.0 

.0 

.597 

1*000 

l.QOO 

4 pass count 

___HX NO, 

, FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

..IN H 

OUT 

EFF. 

SCALE 

FACTOR . 

HEAT TRANS, 

6 COLD SIOE 

3.6Q9 

556.64 556.19 

557.56 1317.69 

1876.6 

4531,5 

,884 

1.000 

1.000 

9580.32 BTU/MIN 

HOT SIDE 

8,757 

15.94 15.10 

1417.19 89a,89 

.0 

.0 

,605 

1.000 

1.000 

2 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURt OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

factor 

HEAT TRANS. 

9 COL0 SIOE 

5*212 

551.83 550.05 

774.51 750.03 

2636.7 

2550,8 

.052 

l.QOO 

1.000 

-447.24 BTU/MIN 

- HOT SIDE 

3.545 

900.00 899.56 

300.00 749. 84 

35.4 

160.8 

.948 

1.000 

1.000 

.... .1. PASS. PARALL 1 



Computer Case 26B (Continued) 


CO 

i 


STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

station 

PRESSURE TEMPERATURE 

RHQ ENTHALPY 

1 

.000 . 

.000 

.000 

.000 

41 

562.630 

493.717 

.209 

1648.690 

2 

.000 

.000 

.000 

.000 

42 

559.350 

557,561 

.106 

1876.605 

3 

.000 

.000 

.000 

.000 

43 

559.056 

557. 561 

.186 

1676,600 

... : 4 

.000 

.000 

.000 

.000 

44 

559.056 

557,561 

.186 . 

1876.600 

5 

900.000 

300.000 

16.640 

35.434 

45 

558.762 

557.561 

.166 

10 / 6,595 

6 

899.585 

749.842 

3.673 

160.835 

46 

556.644 

557.561 

,105 

1876.559 

7 _ 

842.970 

749.842 

3.442 

161.038 

47 

556.190 

1317.688 

.081 

4531.484 

6 

842.852 

749.842 

3*441 

161.036 

48 

558.734 

557.561 

* 1 86 

1876,594 

9 

467.313 

749.842 

1.907 

162.408 

49 

556* 190 

557.561 

.000 

.000 

10 - 

< 167.101 

749.842 

1.906 

162.408 

50 - 

556. 190 

1083.883 

. 048 . 

3713.040 

11 

264,522 

749.842 

1.079 

163.177 

51 

555,634 

1083.883 

.098 

3713.027 

12 

200.000 

646.157 

.000 

.000 

52 

555.474 

1083.083 

.098 

3713.023 

13 

199,914 

555.166 

.000 

* 00 o 

53 

552.232 

.000 

.000 

.000 

14 

199.914 

555.166 

.000 

.000 

54 

552.236 

774.509 

.133 

2636.662 

15 

199.914 

555.166 

.000 

.000 

55 

552.656 

1063.883 

,098 

3712.957 

16 ... 

200.000 

782.831 

• OQO 

.000 

“ 56 

552,236 

415.206 

.243 

1358.541 

17 

200.000 

782.631 

.000 

.000 

57 

551.826 

774.509 

.133 

2636,653 

ia 

200.000 

782.831 

.000 

.000 

58 

550.048 

750,030 

.139 

2550,840 

— 19 

199.986 . 

674.605 

.000 

.000 

59 

• 549.653 

750.030 

.138 

2550.831 

20 

.000 

.000 

.000 

.000 

60 

263.586 

750.030 

.067 

2544.770 

21 

.000 

.000 

• 000 

,000 

■ 6 1 

241.355 

1956.951 

.024 

6799.995 

-- 22 

. ,000 .. 

.000 

.000 

.000 

62 

241.293 

1956.951 

... .000 

.-.-#000 

23 

.000 

.000 

.000 

.000 

63 

51.745 

1665.001 

.000 

.ooo 

24 

• 000 

..0 00 

.000 

.000 

64 

16.321 

1417.193 

.000 

.ooo 

25 

. 000 - 

.000 

*000 

.000 

65 

15.940 

1417.193 

.ooo 

,000 

26 

575.000 

55.000 

3.964 

*. 45.499 

66 

15*097 

896,891 

.000 

.ooo 

27 

574.780 

55.000 

3.984 

- 45.502 

67 

14.700 

896.091 

.000 

.000 

— 2B 

__ 574.208 .. 

- 311.410 

.336 

953*959 

66 

_ .000 

.000 . 

. .000 

.000 

29 

\ 574.046 

311*410 

.336 

953.960 

69 

.000 

.000 

.000 

.000 

30 

. 574.046 

311.410 

.336 

953.960 

70 

.000 

750.000 

.000 

.000 

— 31 

. 573.863 

311.410 

.336 

953*960 

71 

. . .000 

- 744.200 

... .000 

- .000 

32 

571.760 

459.970 

.227 

1525.534 

72 

,000 

745.217 

.000 

.000 

33 ' 

571.520 

459,970 

.227 

1525.531 

73 

.000 

.000 

.000 

.000 

34 

571.520 

459.970 

. 227 , 

1525.531 

74 1 

. • . .000 

,000 

- .000 

ooo 

35 

571.279 

459.970 

. .227 

1525.528 

75 

.000 

.ooo 

.000 

.000 

36 

568.823 

653.745 

.166 

2213.826 

76 

.000 

.000 

.000 

.000 

:37 — 

568.493 .. 

653*626 

.166 

2214.103 

77 

.000 

.000 

. ... .000 

.000 

36 

566.493 

653*626 

.166 

2214.103 

78 

.000 

.000 

.000 

.000 

39 

568.164 

653.826 

.166 

2214.097 

79 

.000 

.000 

.000 

.000 

40 

562.892 

- 493.717 

.. . .209 

1648.693 

80 - 

.000 

.000 

.000 

1.000 
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Computer Case 27 


* (QNDITION * 0MATCH AMBIENT PRESSURE 14.70 PSIA, 07 OEC 72 ...13|59|26 


HYORAULIC POWER 

270.00 

gear box loss 

2a. 00 FIRST STAGE POWER 

179,96 

SPC . 2.186 

AMW 

3-33 

HYDRAULIC PUMP 

4S.43 

LU8E PUMP 

4.00 SECOND STAGE 


163.47 

O/F ,653 



tCTAL GEAR BOX 

315.43 


total TURBINE 


343.43 

PT OUT 14.700 






TURBINE INFORMATION 




A3 

.5538 

F| OW 

11.490 

PRESSURE 

319.32 17.17 EFFICIENCY 

1ST 


A 1 ■ IS 1 7 

SPECIFIC HEAT RATIO 

1.358 

TEMPERATURE 

1958.7 1398.2 EFFICIENCY 

2ND 

.479 

A2 . ,2335 

A4 

.6096 

PRESSURE RATIO 

18.59 

enthalpy 

.0 .0 efficiency 

total 

.533 

HP 343.43 

N 

63000 


CONTROL VALVES 

PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM oxygen plow HYDROGEN flow 


TEMPERATURE 1167.97 539,89 798.45 798,45 798.78 

PRESSURE IN 537.17 5«7.94 793.66 465.14 524.35 


PRESSURE OUT 


528.77 

547.94 

465.52 



350.74 


349.45 

EFFECTIVE AREA 


,09790 

,00000 

.00485 



.00935 


.04675 

— FLOW 


3,346 

.000 

4.538 



4.530 

- 

6.952 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

heat TRANS, 

1 COLO SIDE 

6.952 

574.61 573.53 

55.00 341.36 

-as . 5 

1073.3 

♦ 257 

1.000 

- 1.000- 

- .- 7778.09 BTU/MIN 

HOT SIDE 

3.606 

529.86 526.77 

1167,97 505.68 

aooa.a 

1691,4 

.595 

1.000 

1.000 

4 PASS COUNT 

MX NO, 

-■■FLOW 

IN PRESSURE OUT 

■ IN TEMP OUT- 

IN H 

OUT - 

EFF. 

SCALE 

FACTOR - 

HEAT TRANS. . 

3 COLD SIDE 

6.952 

572.89 569.07 

341.36 460.01 

1073.3 

1535.6 

.426 

1.000 

1.000 

3144.58 BTU/MIN 

HOT SIDE 

6,952 

562.92 553 .89 

618.78 492.36 

2091.2 

1643.6 

• 456 

1.000 

1.000 

6 PASS PARALL 

HX NO. 

PLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

6.952 

568,21 564,04 

460.01 618,79 

1535.6 

2091 .2 

.490 

1.000 

1.000 

3932.23 BTU/MIN 

— HOT SIDE 

57.000 

200.00 199.99 

784.11 664.81 

.0 

.0 

.360 

1.000 

. 1.000 

,_i 4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS, 

6 COLD SIDE 

- 6.952 

553*41 548.98 

492.36 539.89 

1643.6 . 

1014.5 

.332 

1.000 

1.000 

.. 1187.99 BTU/MIN 

HOT SIDE 

28,500 

200.00 199.88 

635,32 544.03 

.0 

.0 

.639 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT — 

-IN H . 

OUT . 

EFF. 

...... SCALE 

FACTOR ... 

HEAT TRANS. 

8 COLO SIDE 

6.952 

540.10 538. S5 

. 539,89 1167,97 

1814 # 4 

4005,0 

.732 

1.000 

1.000 

15229.34 BTU/MIN 

HOT SIDE 

11.490 

16.55 15.29 

1398.21 766.38 

,0 

.0 

,736 

1.000 

1.000 

2 pass count 

HX NO, 

PLOW 

IN PRESSURE OUT 

IN TEHP OUT 

TN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLD SIDE 

6.9S2 

527.96 525.15 

824.46 798.78 

381Q.5 

3721.1 

.049 

1.000 

1.000 

-621.35 BTU/MIN 

HOT SIDE 

4.538 

900,00 899.30 

300,00 798.45 

35 , a 

172. a 

.950 

.. 1.000 

1.000 

.1 PASS PARALL ._ 
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Computer Case 27 (Continued) 


-29 


statu n 

PRESSURE TEMPERATURE 

Rho • ENTHALPY 

station 

PRESSURE TEMPERATURE 

KHO ENTHALPY 

.. 1 - 

.000 

. 000 - 

. 000 - 

.000 

.. 41 

553*414 

492.360 

.206 

- 1643.621 „ 

2 

.000 

• 000 

.000 

.000 

42 

548.979 

539,890 

.187 

1014.503 

3 

.000 

.000 

.000 

.000 

43 

548.457 

539.890 

.186 

1814,494 

4 

.000 

.000 

.000 

.000 

44 

548.457 

539.890 

.186 

. 1814.494 

5 

900.000 

300.000 

16.648 

35.434 

45 

547.935 

539.890 

• 1 8 6 

1614.485 

6 

899,297 

798.450 

3.332 

172 . 3&2 

46 

540.099 

539.890 

.184 

1814.354 

7 

793, 8 6 4 . 

.. 79 B .450 .. 

2.946 

. 172.678 

.... 47 ... ..... 

536.550 

.. U 67.971 _ 

.087 

4004.967 

6 

793.659 

798,450 

2.945 

172.679 

48 

547.935 

539.890 

.186 

1814.465 

9 

065.518 

79 B . 4 S 0 

1.733 

173.614 

49 

547*935 

539,890 

.000 

,000 

10 

465, 135 

798.450 

1.731 

173.615 

50 

538.550 

1167.974 

.087 

4004 , 977 .. 

u 

350,741 

798,450 

1*307 

173,967 

51 

537.427 

1167.974 

U 67 

4004.950 

12 

200.000 

635,320 

.000 

.000 

52 

537.167 

1167.974 

.006 

4004.944 

-t?-- 

199.876 

544.025 

.000 

,000 

53 

. 528.770 

,000 

. ,000 

.000 ..... ... 

14 

199.878 

544 . 02 S 

.ooo 

.ooo 

54 

528.773 

824.465 

.120 

2810,510 

15 

199.878 

544 , 02 b 

.000 

.000 

55 

529,861 

1167,974 

.085 

4004.768 

- U . 

200.000 

784.106 

. 000 . 

■ .000 

56 

528.773 

505.676 

.192 

1691.410 . ... 

17 

200.000 

784.106 

.000 

.000 

57 

527.960 

824.465 

.120 

2810.492 

18 

200,000 

784.106 

.ooo 

■ .000 

5 ti 

525.147 

79 B , 764 

.122 

2721.116 

19 , 

199 , 986 . 

664.611 

.00 0 

.ooo 

59 

524.347 

798.784 

.121 

2721.098 - 

20 

.000 

.000 

.000 

.000 

60 

349.452 

798.784 

.002 

2717.225 

21 

.000 

.000 

.000 

.000 

61 

319,402 

1958.709 

.031 

6808.173 

— - 22 

,000 ... 

.000 

.000 

.000 

62 

319.320 

1958.709 

- .000 

-.000 - 

23 

.000 

,000 

.000 

.ooo 

63 

67.780 

1665.000 

.000 

.000 

24 

.000 

.000 

.000 

.000 

64 

17*173 

1398.206 

• ooo 

.000 

25 

*000 

* 0 0 0 

,00 0 

.000 

... 65 - 

16.549 

1396,20 6... 

,000 

,000 

26 

575.000 

55*000 

3.984 

- 45.499 

66 

15.287 

766.376 

.000 

.000 

27 

574.609 

55.000 

3.984 

- 45.505 

67 

14,700 

766.376 

.000 

.000 

- 28 

573.527 

341.364 

.306 

1073.308 

68 

.000 

,000 

- .00 0 

- - .000 

29 

573.209 

341.364 

.306 

1073.308 

69 

. .000 

.000 

.000 

.000 

30 

573.209 

341.364 

.306 

1073.308 

70 

.000 

750.000 

• ooo 

,000 

__ 31 

572.891 ._ 

341,364 . 

.306 

1073.307 

71 

--- .. - ,00 0 

745.516 . 

.000 

.0 00 - 

32 

569.071 

460.005 

.226 

1525.628 

72 

• ooo 

746,532 

• ooo 

.000 

33 

568.641 

460.005 

.226 

1525.623 

73 

.000 

.000 

• 000 

.000 

34 . 

566 . 641 . . 

460.005 . 

.226 

1525.623 

.74 

... 0 0 0 

,000 

.000 

_.,000 

35 

568.211 

460.005 

.226 

1525.617 

75 

.000 

.000 

.000 

.000 

36 

564.043 

618.767 

.173 

2091.236 

76 

.000 

,000 

• ooo 

.000 

.37 

563.481 

616,779 

.173 

2091.197 

- 77 

- - .000 

.000 

.000 

.0 00 

38 

563.481 

618.779 

.173 

2091.197 

78 

.000 

.000 

.000 

*000 

39 

562.918 

618.779 

.173 

2091.187 

79 

.000 

.000 

.000 

,000 

40 

. 553 . 886 .. .. 

-. 492.360 

• 206 

1643.628 . 

— 80 

.000 

, 000 . 

.000 

1,000 
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Computer Case 27B 


* CQNOITION * DMATCH AHfilENT PRESSURE 14,70 PSIA. 


07 DEC 72 I3»59t59 ... 


HYDRAULIC POWER 270,00 
HYDRAULIC PUMP 45.43 
TOTAL GEAR BOX 315.03 


GEAR BOX loss 24,00 

LUBE PUMP 4.00 


FIRST STAGE POWER ISO. 02 
SECOND STAGE 163.41 
total TURBINE 343.43 


SPC 2.210 - AMW 3.39 

O/F .662 

PT OUT 14.700 


TURBINE INFORMATION 

f LOW 11.616 PRESSURE 320.19 17. 2S EFFICIENCY 1ST .450 

SPECIFIC HEAT RATIO 1.357 TEMPERATURE 1960.2 1397.0 EFFICIENCY 2ND .482 

PRESSURE RATIO 18,56 ENTHALPY .0 .0 EFFICIENCY TOTAL .536 


A 1 .1517 

A2 .2335 

HP 343.43 


A3 -5538 
A4 .6096 
N 63000. 


PREHEATER bypass 


TEMPERATURE 1116.97 

- PRESSURE IN 540.63 

PRESSURE OUT 531.28 

EFFECTIVE AREA .06111 

FLOW 3.002 


CONTROL VALVES 

RECUPERATOR BYPASS OXYGEN TRIM 

540.29 749. SB 

546.24 792.21 

546.24 476.41 

.02664 .00492 

1.188 - 4.711 


OXYGEN FLOW HYpRoGEN FLOW 

749.58 749.97 

478.04 -527.23 

351.07 349.63 

.00893 .04467 

-4.711 - - 6.905 


HX NO, FLOW IN PRESSURE OUT IN TEMP OUT 

1 COLD SIDE 6.905 574.61 573.55 55.00 340.59 

HOT SIDE 3.9q 4 532.51 531.28 1U6.97 Sll.24 

HX NO. - FLOW IN PRESSURE OUT IN TEMP OUT 

3 COLD SIDE 6.905 572.92 569.15 340.59 460.03 

HOT SIDE 6,905 563.08 554.16 619.73 492.43 

HX NO, FLOW IN PRESSURE OUT IN TEMP OUT 

5 COLO SIDE 6,905 568.31 564.19 460.03 619,79 

HOT SIDE 57.000 200.00 199.99 '. 784.11 664.93 

HX NO. FLOW IN PRESSURE OUT IN TEMP OUT 

6 _ COLO SIDE- 6.905 553.69 549.29 . 492.43 540.29 

HOT SIDE 28.500 200.00 199.88 635.51 544,24 

HX NO, . FLOW . IN PRESSURE OUT IN TEMP OUT 

8 COLO SIDE 5.718 542,96 541.86 540.29 1236.76 

HOT SIDE 11.616 16.63 lb. 33 1396.99 827.22 

HX NO, FLOW IN PRESSURE OUT IN TEHP OUT 

9 COLD SIDE 6.905 530.53 527,95 774.53 749.97 

HOT SIDE 4,711 900.00 899.28 300.00 749.58 


IK H OUT EFF. SCALE FACTOR HEAT TRANS. 

-45. S — 1070.2 .269 1.000 —1.000 7704.74 BTU/HIN. 

3827.5 1711.5 .570 1.000 1.000 4 PASS COUNT 

IN H OUT EFF. ...SCALE. FACTOR HEAT TRANS. 

1070.2 1525,7 .428 1.000 1.000 3145.27 BTU/HIN 

2094.5 1643,9 .456 1.000 1.000 6 PASS PARALL 


IN H OUT EFF. SCALE FACTOR HEAT TRANS. 

1525.7 2094.7 .493 1.000 1.000 3929.45 BTU/HIN 

.0 .0 .368 1.000 _1.000 4 PASS COUNT 

IN H OUT EFF. SCALE FACTOR HEAT TRANS, 

1643.9 1815.9 ,334 1.000 _. 1,000 __ 1187.93 BjU/HlN 

.0 .0 .638 1.000 1.000 4 PASS COUNT 

IN H OUT EFF. SCALE FACTOR HEAT TRANS, 

1815.8 4245.9 ,813 1.000 1.000 13895.19 BTU/HIN 

.0 .0 .665 1.000 1.000 2 PASS COUNT 

IN H OUT EFF, SCALE FACTOR HEAT TRANS. 

2636.3 2550.2 .052 1,000 1.000 -594.51 BTU/HIN 

35.4 160.8 .947 1.000 1.000 l.PASS PARALL . .. 
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Computer Case 27B (Continued) 


station 

pressure temperature 

Rho ENTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

1 

*000 

.000 

.000 . 

.000 

.41 . 

... 553.692 

492,430 

. *206 

1643.000 

2 

*000 

.000 

.000 

.000 

42 

549 . 2 B 6 

540.267 

.187 

1 B 15.907 

3 

*000 

.000 

.000 

.000 

43 

540.774 

540.207 

.106 

1615.899 

a 

• 000 

.000 

. 000 . 

.000 

. - 44 

540.774 

540.267 . 

.106 

... 1015.899 

5 

900.000 

300.000 

16.640 

35.434 

45 

540.259 

540.267 

.186 

1815,890 

6 

899.279 

749.580 

3.673 

160.774 

46 

542.950 

540.267 

.185 

1015.001 

7 

... 792.435 

. 749 . 5 B 0 

3.237 

101.159 

47 

541.665 

1236.760 _ 

.082 

... 4245,941 

d 

792.214 

749.560 

3.236 

161.160 

40 

548.244 

540.287 

*186 

1015.890 

9 

478.409 

749.500 

1.953 

162.308 

49 

541.065 

540.207 

.000 

,000 

10 

... 476*043 

749.580 

1.952 

162,310 

50 - 

541-065 

IU 6.973 

.092 

3627*745 

U 

351*073 

749.580 

1.433 

162.794 

51 

540.027 

1116*973 

.092 

3027.720 

U 

200.000 

635 . 50 B 

.000 

.000 

52 

540.630 

1116.973 

.092 

3827.716 

13 

199 . BBO 

. 544 . 23 B . 

.000 

.000 

. 53 

.... 531*277 

,000 ... 

,000 

.000 - . -- -- _ 

14 

199.880 

544.230 

• 000 

.000 

54 

531.277 

774.529 

.128 

2636,276 

15 

199.600 

544.230 

.000 

.000 

55 

532.514 

1116*973 

,091 

3827.523 

. .. 16 

200.000 

764.113 

.000 

*000 

56 

- . 531*277 

511.240 

.191 

1711.521 

17 

200.000 

784.113 

,000 

,000 

57 

530.530 

774*529 

• 120 

2636.260 

16 

200.000 

764.113 

.000 

.000 

50 

527.955 

749.972 

.133 

2550.167 

- 19 

199 , 9 B 6 

... 664.927 

• 000 

.000 

59 : 

527*233 

749.972 

.133 

- 2550.152 i - 

20 

.000 

.000 

*000 

.000 

60 

349.027 

749.972 

.069 

2546,408 

21 

.000 

.000 

.000 

• ooo 

61 

320.269 

1960.246 

,031 

6813,768 

... 22 

.000 

.000 

.000 

,000 

62 

320.187 

1960.240 

.000 

.000 

23 

• 000 

,000 

.000 

.000 

63 

60.043 

1664,999 

.000 

• ooo 

24 

• 000 

.000 

,000 

, 00 Q 

64 

17.251 

1396.906 

* Q 0 Q 

* 0 o o 

25 - 

• ooo 

,00 0 • 

.000 

.000 

65 

16.627 

1396*908 — 

.000 

*000 

26 

575*000 

55.000 

3.904 

" 45.499 

66 

15.334 

627*217 

• ooo 

*000 

27 

574.614 

55.000 

3.904 

- 45.505 

67 

14.700 

627.217 

• 000 

,000 

26 

573*548 

34 ft .591 

# 3 o 7 . .. 

1 0 70 .241 

68 - 

,00 0 

. . . * 0 0 0 — 

• po 0 

,000 

29 

573*235 

340.591 

.307 

IV 9 V • C *4 -i 

1070.240 

69 

.000 

.000 

• ooo 

• ooo 

30 

573*235 

340.591 

.307 

1070.240 

70 

.000 

750.000 

.000 

.000 

31 — 

— 572*923 

340.591 

.307 

1070.240 

71 - 

.000 

745.522 , 

*000 

.000 v 

32 

569.154 

460.029 

,226 

1525.715 

72 

.000 

746.536 

.000 

.000 

33 

566.730 

460.029 

.226 

1525.710 

73 : 

• 0 0 Q 

.000 

: *000 

,000 

34 

.... 568 * 730 

460.029 

.226 

1525.710 

74 

.000 

.000 

• ooo 

.ooo 

35 

566.306 

460,029 

.226 

1525.704 

75 

.000 

.000 

• ooo 

.000 

36 

564.168 

619.786 

.173 

2094.739 

76 

.000 

*000 

.000 

.ooo 

37 

- 563.633 

619.726 

.173 

2094 . S 20 

77 

.000 

.000 

.000 

- .000 - - 

36 

563.633 

619.726 

.173 

2094.520 

78 

.000 

.000 

.000 

,000 

39 

563.077 

619.726 

.173 

2094.510 

79 

.000 

.000 

.000 

.000 

40 

.... 554.150 

. 492.430 

• 206 

1643.087 

80 

.000 

• ooo 

.000 

1.000 -- 



B-98 


Computer Case 28 


* CONDITION * DHATCH 


ambient PRESSURE HI. 70 PSIA. 


. 07 DEC 72 


14|0QU9 


HYDRAULIC POWER 
HYDRAULIC PUMP 
TOTAL GEAR BOX 


350.00 GEAR BOX LOSS 

50.00 LUBE PUMP 

400.00 


24.00 FIRST STAGE POWER 220,63 

4.00 SECOND STAGE 207.17 

TOTAL TURBINE 426.00 


SPC 2.116 AHW 338 

0/F .676 

PT OUT 14.700 


FLOW 14.106 

specific heat ratio 1.357 

PRESSURE RATIO 21.47 


TURBINE INFORMATION 

PRESSURE 389.75 18.15 EFFICIENCY 1ST 

TEMPERATURE 1962.2 1366.2 EFFICIENCY 2ND 

ENTHALPY .0 .0 EFFICIENCY total 


451 

— ..Ai— 

». *1517 

467 

A2 

*2335 

530 

HP 

420*00 


A3 .5538 
A4 .6096 
N 63000. 


CONTROL VALVES 

preheater bypass recuperator bypass OXYGEN TRIM oxygen FLOW HYDROGEN flow 

— TEMPERATURE - 1151.55 529.92 - 761.52 761.52 762.13 

PRESSURE IN 520.15 535,83 723.86 476.61 494.88 

PRESSURE OUT 500.67 535.83 477.16 427.58 426.05 

EFFECTIVE AREA - .05881 ,00000 - ,00673 -- .01573 .07863 

FLOW 3.035 .000 5.692 5.692 8,417 


— HX NO. 

— FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

1 cold side 

8.417 

574.43 

572.79 

55.00 360,11 

HOT SIDE 

5 .362 

503.30 

500.77 

1151.55 581.46 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

3 COLD SIDE 

8.417 

571.80 

566.16 

360.11 460.02 

HOT SIDE . 

- 8.417 

557.38 

544.48 

596,31 490.71 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

— 5 COLO SIDE 

8.417 

564.91 

559.00 

460.02 596.31 

HOT SIDE 

57.000 

200.00 

199.99 

784.86 660.31 

— HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

6 COLt> SIDE 

6.417 

543.78 

537.36 

490.71 529.92 

HOT SIDE 

28.500 

200.00 

199.85 

629.35 537.82 

HX no. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

e COLO SIDE 

8,417 

524,30 

522,03 

529.92 1151.55 

HOT SIDE 

14.108 

17.28 

15.56 

1386.17 769.50 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

-9 COLO SIDE 

8.417 

499.57 

496.05 

787.02 762.13 

HOT SIDE 

5,692 

900.00 

896.94 

300.00 761.52 


IN H 

.... GUT 

EFF. 

™. SCALE 

FACTOR 

- HEAT TRANS. 

*45.5 

1147.1 

.276 

1.000 

1.000 

10037.42 BTU/MIN 

3947.0 

1959.3 

.520 

1.000 

1*000 

4 PASS COUNT 

IN H 

OUT 

EFF. 

scale' FACTOR 

HEAT TRANS. 

1147.1 

1525.6 

.423 

1.000 

1.000 

3186.22 BTU/MIN 

2012.4 

1637.5 

.447 

. ... 1.000 

1.000 

6 PASS PARALL - 

IN H 

, OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

152S.6 

2012.4 

.420 

...... 1.000 

... 1*000-^- 

_.. .4096.91 BTU/HIN 

*0 

.0 

.363 

1.000 

1.000 

4 PASS COUNT 

IN H 

1637.5 

OUT 

1770.6 

EFF. 

.263 

scale 

1.000 

FACTOR 

1.000 

— MEAT TRANS, 

1187.87 BTU/MIN 

,0 

.0 

.662 

1.000 

1.000 

4 PASS COUNT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

~ HEAT TRANS. 

1778.4 

3947.5 

.726 

1.000 

1.000 

16255.91 BTU/MIN 

.0 

.0 

.720 

* 1*000 

.. . 1.000 .... 

2 PASS COUNT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

2679,3 

2592.1 

.051 

1.000 

1.000 

-734.55 BTU/MIN.. 

35.4 

163.6 

.940 

1.000 

1.000 

1 PASS PARALL 



Computer Case 28 (Continued) 


20 


STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

STATION 

pressure temperature 

HHO ENTHALPY 

1 

.000 

• 0 ft 0 

.000 

.000 

41 

543,776 

490.715 

.203 

1637.503 

2 

• 000 

,000 

.000 

.000 

42 

537.363 

529.916 

.186 

1778.638 

. 3 

- - ,000 

,000 

.000 

.000 

43 - 

536.597 

529.916 ...... 

... .186 

1778.625 

4 

.000 

.000 

.000 

.000 

44 

536.597 

529.916 

.186 

1778.625 

5 

900.000 

300*000 

16.646 

35.434 

45 

535.629 

529.916 

.186 

1778,613 

6 

698,944 

761.524 

3.589 

163.612 

... 46 

... 524.305 

529,916 _ 

.182 

_ 1778,424 

7 

724.226 

761,524 

2.892 

164.215 

47 

522,033 

1151.549 

.086 

3947.476 

6 

723.865 

761.524 

2.891 

164.217 

46 

535.829 

529.916 

.186 

1778.613 

9 

477.158 

761.524 

1.906 

165.067 

49 

535.829 

529.916 

• OOO 

.000 . . _ 

10 

476,610 

761,524 

1.904 

165.069 

50 

522.034 

1151.549 

.086 

3947.477 

11 

427.581 

761.524 

1.708 

165.237 

51 

520.369 

1151.549 

. 08 b 

3947.437 

12 

200.000 

629.349 

.ooo 

.000 

52 

520.152 

1151.549 

.085 

3947.432 

- 13 — 

199.851 

537.624 

,000 

.000 

53 

500.667 

.000 

,000 

,000 

14 

199,851 

537.624 

.000 

.000 

54 

500.769 

787.019 

.119 

2679.363 

15 

199,851 

537.624 

.000 

.000 

55 

503.299 

1151.549 

.083 

3947.029 

— lb - 

— . 200.000 

— 764,877 

.ooo 

- .000 

-56 

500.769 

581*464 — 

. . . ,162 

1959.332 

17 

200.000 

784.877 

• 000 

.000 

57 

499.567 

787.019 

.118 

2679.336 

16 

200.000 

784.877 

• ooo 

.000 

58 

496.045 

762,125 

.123 

2592.061 

-- 19 

199,965 

- - 660.315 

---- ,000 ■ 

,0 00 

- — 59 

. .. — 494 . 882 . .. 

762.125 - 

.1 22 

- 2592.036 

20 

.000 

.000 

.000 

.000 

60 

426.046 

762.125 

,106 

2590.588 

21 

,000 

.000 

.000 

.000 

61 

389.853 

1962,209 

.038 

6822.658 

— - 22 

— • .000 

... . ,00 0 

-, 00 ft 

.000 

62 

389.753 

1962.209 

.000 

- .000 

23 

.000 

.000 

.000 

.000 

63 

82.257 

1664.999 

.000 

.000 

24 

.000 

.000 

• 000 

.ooo 

64 

18.153 

1386.168 

.000 

.000 

25 

.000 

.000 

.000 

.000 

65 

• 17.282 

1386.168 

. ... .000 

.00 0 

26 

575.000 

55.000 

3.964 

- 45.499 

66 

15.560 

769,499 

.000 

• ooo 

27 

574.427 

55.000 

3-964 

- 45.507 

67 

14.700 

769,499 

.ooo 

.000 

26 

572.787 

360.106 

,290 

1147.075 

68 - 

.000 

.000 

.000 

.000 

29 

572.295 

360.106 

.290 

1147.073 

69 

.000 

.000 

.000 

.ooo 

30 

572.295 

360.106 

.290 

1147.073 

70 

.000 

750,000 

.000 

,000 

31 

571.803 

360.106 

.290 

1147.071 

71 ----- 

.000 

746,314 .. 

.ooo 

,000 

32 

566,175 

460.018 

.225 

1525,637 

72 

.000 

747,329 

.000 

.000 

33 

565,542 

460.018 

.225 

1 S 25.629 

73 

.ooo 

,000 

.000 

.000 

34 

565,542 

460.018 

.225 

1525.629 

■ 74 

.000 

, 0 00 _.. 

. 000 . 

,000 

3 b 

564.908 

460.018 

.225 

1525.621 

75 

.000 

,ooo 

.000 

.000 

36 

558.997 

596.313 

• 177 

2012.390 

76 

.000 

.000 

.000 

.000 

37 — 

558.191 

596.313 

.177 

2012,370 

— 77 

- . .000 

,000 

,000 

.000 

36 

558.191 

596.313 

#177 

2012.378 

78 

.000 

,000 

.000 

.ooo 

39 

557.382 

596.313 

.176 

2012.363 

79 

.000 

.000 

.000 

.000 

40 

544.479 

490.715 

.203 

1637.513 

SO 

.000 

.000 

.000 

1.000 :» 



ooi-a 


Computer Case 28B 


* CONDITION * - 0H4TCH 


AMBIENT PRESSURE. 1*1,70 PSIA. 


07 -DEC 72 


14|00l32 


HYDRAULIC power 350.00 

HYDRAULIC PUMP 50,00 

total gear box < 100.00 


FLOW 14.107 
SPECIFIC HEAT RATIO 1.357 
PRESSURE RATIO 21.45 


gear box loss 
LUBE PUMP 


PRESSURE 

TEMPERATURE 

ENTHALPY 


24.00 FIRST STAGE POWER 220. 8$ SPC 2.122 

4,00 SECOND STAGE 207.15 O/F .684 

TOTAL TURBINE 428,00 PT OUT 14,700 


TURBINE INFORMATION 

390,02 18.16 EFFICIENCY 1ST .452 

1962.6 1385.9 EFFICIENCY 2ND .468 - 

.0 .0 EFFICIENCY TOTAL .531 


A 1 .1517 
A2 .2335 
HP 428.00 


AMW 3.39 


A3 .5538 
A4 . 6096 
N 63000. 


TEMpEHATURE 
-PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
FLOW - - - 

HX NO, 

-l COLD SIDE 
HOT SIDE 

-HX NO. 

3 COLO SlOE 
HOT SIDE 

HX NO, 

5 COLO SIDE 
HOT SIDE 

HX NO. 

- 6 COLO SIDE-- 

HOT SIDE 

-HX NO, — 

e cold side 

HOT SIDE 
HX NO, 

9 COLD SIDE 
... - HOT SIDE 


PREHEATER BYPASS 
1136.83 
521.69 
501.75 
.05522 
2.903 


FLOW IN PRESSURE OUT 

8.403 574.43 572.79 

5.SQ0 504.37 501.75 

-FLOW IN PRESSURE OUT 

8.403 571.81 566.21 

8.403 557,44 544,58 

FLOW IN PRESSURE OUT 

8.403 564,94 559,05 

57.000 200.00 199.99 

FLOW IN PRESSURE OUT 

. 8.403 543.88 537. 4B 

28,500 200.00 199.85 

FLOW IN PRESSURE OUT 

7.986 525.58 523.51 

14.147 17.31 15.58 

FLOW IN PRESSURE OUT 

8.403 500.58 497.14 

5,744 900.00 898.94 


CONTROL VALVES 

RECUPERATOR BYPASS OXYGEN TRIM 

530.00 749.36 


OXYGEN FLOW 
749.36 


535.95 

535*95 

.00675 

- 723.35 
479.07 
.00676 


470.53 

427.69 

•01546 


.416 

■ — 5,744 


5.744 


IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

55.00 359.91 

-45.5 • - 

-1146.3 

.201 1.000 

1.000 

1138.83 582.34 

3902.8 

1962*4 

• 513 

1.000 

1.000 

IN TEMP OUT. 

— IN * H . 

- - OUT _ 

EFF • SCALE 

FACTOR , 

359.91 460.01 

1146.3 

1525.6 

• 423 

1.000 

1.000 

596,53 490.73 

2013*1 

1637,6 

.447 

1.000 

1.000 

IN TEMP OUT 

"in H 

OUT 

EFF. 

SCALE 

FACTOR 

460.01 596,55 

1525.6 

2013.2 

.420 

1.000 

1.000 

764.88 660.31 

• 0 - 

*0 

.363 

1.000 

1.000 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

490.73 530.00 

1637.6 

1778.9 

.203 _ 

1.000 

1.000 

629.38 537.66 

• 0 

• 0 

.662 

1.000 

1.000 

IN TEMP OUT 

... TN H_ 

OUT 

EFF. SCALE 

FACTOR . 

530.00 1170,56 

1770.7 

4013,6 

.748 

1.000 

1.000 

1385.86 784.59 

• 0 

*0 

.703 

1.000 

1.000 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

774.58 749.99 

2635.6 

2549.6 

.052 

1.000 

1.000 

300.00 749.36 

35*4 

160.7 

.947 .... 

. uoog 

1.000 


HYORQGEN FLOW 
749.99 
-496.01 
426.17 
.07731 
--8.403 


HFAT TRANS. 
.10014,36 BTU/HIN 
4 PASS COUNT 

-HEAT TRANS. 

3187.23 BTU/HIN 
6 PASS PARALL 

HEAT TRANS, 
4097.25 BTU/HIN 
4 PASS COUNT 

HEAT TRANS, 

. 1167.92 BTU/M-IN 
4 PASS COUNT 

-HEAT TRANS. 
17848.43 BTU/HIN 
2 PASS COUNT 

HEAT TRANS. 
-724.60 BTU/MIN 
.i-PASS PARALL.... 



Computer Case 28B (Continued) 


7 

o 


station 

PRESSURE TEMPERATURE 

RhO enthalpy 

STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

l 

.000 

.000 

.000 

.000 

41 

543.877 

490.728 

.203 

1637.551 . 

z 

« 000 

• 000 

.noo 

.000 

42 

537.484 

529.997 

.186 

1778.927 

3 

• 000 

,000 

.000 

.000 

43 

536.720 

529*997 

. 1 6e 

1778. 914 

4 

• 000 

.000 

.000 

.000 

44 

536.720 

529.997 

• 186 

1770.914 

5 

900.000 

300,000 

16.646 

35.434 

45 

535.956 

529.997 

• 186 

1778.902 

6 

896.940 

749.362 

3.673 

160.724 

46 

525.560 

529.997 

.182 

1778.732 

7 ..... 

723*709 

749.362 

2.957 

161.363 

47 

523.513 

1170.557 

.064 

4013.595 

6 

725.350 

749,362 

2.956 

161.364 

48 

535.954 

529.997 

.186 

1778.902 

9 

479,069 

749,362 

1.956 

162.256 

49 

523.513 

529,997 

• 000 

.000 

.10 

476.525 

749.362 

1.954 

162.258 

_ 5 0 

— 523*513 

1138.826 

.087- 

3903.281 

11 

427.692 

749.362 

1.747 

162.442 

51 

521.883 

1138.826 

.087 

3903.242 

12 

200.000 

629.379 

♦ noo 

.000 

52 

521.688 

1138.826 

.087 

3903.237 

13 

199.652 - 

537.657 

. .000 , 

.ooo 

S3 

. 501.746 

.000 . 

.000- 

,000.. - 

14 

199.652 

537.657 

.000 

.Q00 

54 

501.748 

774.S83 

.121 

2 635.822 

15 

199.852 

537,657 

.000 

.000 

' 55 

504.366 

1138.826 

.084 

3902.82a 

.16 

200.000 . 

764.878 

.000 

- .000 

.. 56 

501.746 

582.336 

..,162 

- 1962,404. ... . 

17 

200.000 

784.878 

.000 

.ooo 

5,7 

500,577 

774,583 

• 121 

2635.797 

Id 

200.000 

784.878 

.000 

.000 

58 

497.143 

749.985 

.125 

2549.561 

„19. „ _ 

199.965 - 

660.312 

.000 . 

.000 

.. 59 

496.010 

749,985 

.. .125- 

2549,537 

20 

,000 

,000 

.ooo 

,000 

60 

426.170 

749.985 

.108 

2546.085 

21 

• 000 

,000 

.000 

.000 

61 

390.118 

1962.592 

.038 

6824.109 

22 

«... ,000 

.000 

.000 

,000 

62 

... .390.018 

1962,592 

.000 

,000-.. 

23 

.000 

.000 

,000 

.000 

63 

82.337 

1665.000 

.000 

.000 

24 

• 000 

.000 

.000 

.000 

64 

16.179 

1385.858 

• ooo 

.000 

_ 25 

.000 

.0 00 - 

- .000 .. 

.000 

.65 

17.308 

1385.858 

.ooo 

,000 

26 

575,000 

55.000 

3-^84 

-45,499 

66 

15.577 

784.588 

.000 

.000 

27 

574,429 

55.000 

3.964 

*45.507 

67 

14.700 

784.588 

.ono 

.000 

3 A 

c?? * 7QC 

TCQ Q 1 ft 

• 290 

i 146. 3f)9 

68 

.ooo 

.000 - 

.000- 

,000 

20 

29 

— 

572,305 

359.910 

• 29 0 

1146.307 

69 

.000 

,000 

• 000 

.000 

30 

572.305 

359.910 

.290 

1146.307 

70 ‘ 

.000 

750.000 

• 000 

.000 

... 31 

571,614 

359.910 

.290 

1146.305 

71 

.. .000 

746.314 

• ooo 

.000- 

32 

566 .206 

460.013 

.225 

1525.621 

72 

.000 

747.329 

.000 

.000 

33 

56S.575 

460.013 

.225 

1525.613 

73 

.000 

.000 

• ooo 

.000 

34 

565.575 .. 

460.013 

.225 

1525.613 

. 74. - 

.000 

.000 

- - — .000 

,000 

35 

564.943 

460.013 

’ .225 

1525,605 

75 

.000 

.000 

.000 

.000 

36 

559.050 

596.550 

.177 

2013.222 

76 

.000 

.ooo 

,000 

.000 

-37 

558.246 ... 

596.532 . 

.176 

.2013.146 

. 77 .... 

: ...ooo 

. ...ooo 

...ooo 

.000 .. . 

38 

558.246 

596.532 

.176 

2013.146 

78 

.000 

.000 

.000 

,000 

39 

557.440 

596.532 

.176 

2013.132 

79 

.000 

,000 

.000 

*000 

— 40 

544.576. 

490.728 

.203 

1637.561 

- 80 

. .000 

..ooo 

.000 

1.000 



B-102 


Computer Case 29 


* CONDITION * OMATCH 


AMBIENT PRESSURE .00 PSIA. 


15 DEC 72 08»3Sl26 


— hydraulic power - 

• 0 0 

GEAR BOX LOSS 

' 24 

.00 FIRST STAGE POWER 

28. 26 

SRC 

3,625 AMW 

3.00 

HYDRAULIC PUMP 

30,00 

LUBE PUMP 

4 

.00 SECOND STAGE 


29.74 

0/F 

.066 


TOTAL GEAR BOX 

30,00 


TOTAL TUR0INE 
TURBINE INFORMATION 


58.00 

PT OUT 

.282 

•I 5 ! 7 11 

.2335 ^ A* 

58.00 N 

.5538 

.6096 

63000 

FLOW 

1,613 

PRESSURE 

52,66 

1.48 efficiency 

1ST 

.017 

At 

SPECIFIC HEAT RATIO 

1.364 

TEMPERATURE 

1931,0 

1385. 1 EFFICIENCY 

2ND 

.378 ■ 

~ A2 - — 

PRESSURE RATIO 

35,69 

enthalpy 

,0 

.0 efficiency 

CONTROL VALVES 

total 

.060 

HP 



PREHEATER bypass 

RECUpEftATaR BYpASS 

OXYgEn TRIM 

OXYGEN FLOW 

hydrogen flop 

TEMPERATURE 

1219.32 

706,39 

1060.93 

1060,93 

1060.93 

PRESSURE IN 

573,71 

570.12 

“ 897.88 

347.20 

573,43' — 

PRESSURE OUT 

573.71 

574.12 

397.21 

56,68 

56.79 

EFFECTIVE AREA 

1,00000 

•00000 

.00069 

.00166 

.00829 

FLOW 

1.081 

.ooo 

.593'' 

.593 

— ~ 1.220 ' 


HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

r COLD SIDE — 

1,220 

579.99 579.97- 

55.00 160.26 

-45.5 

379.8 

,090 

1.000 

1.000- 

- SI 8 .64 BTU/MIir 

HOT SIDE 

• 136 

573.73 573.73 

1219.32 70.73 

9185.2 

21,1 

.986 

1.000 

1.000 

9 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

_ IN TEMP OUT 

- IN H 

OUT 

EFF. 

scale 

FACTOR - 

HEAT TRANS. - 

3 COL» side 

1.220 

574.96 574.66 

160.26 909.80 

379.8 

1338.3 

.450 

1.000 

1.000 

1169.05 BTU/MIN 

HOT SIDE 

1.220 

579,65 579.39 

' 719.80 932.69 

2927.9 

1429.2 

.509 

1.000 

1,000 

6 PASS PARALL 

HX NO, 

FLOW 

IN pressure out 

in Temp out 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

5 COLO SIDE 

1.220 

574,84 574.69 

909.60 719.99 

1338.3 , 

2928.9 

.950 

1.000 

1.000 

1329.96 BTU/MIN 

HOT SIDE 

57.000 “ 

200.00 199.98 

731.13 690.69 

.0 

.0 

.126 

1.000 

1.000 — 

a PASS COUNT — 

HX NO, 

FLOW 

IN PRESSURE OUT 

in temp out 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

fr^CoLO SIDE - 

1.220 

579.32 579.16 

- 932.69 706.39 

1929.2 

£398.4 

.879 

1.000 

1 . 000 - 

1188.12 BTU/MIN 

MOT SIDE 

28.500 

200.00 199.99 

793.92 659.99 

.0 

.a 

.270 

1,000 

1.000 

4 PASS COUNT 

-HX NO, ' 

FLOW 

IN PRESSURE OUT 

- IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

factor 

HEAT TRANS, 

8 COLO SIDE 

1.220 

573.83 573.77 

706.39 1219.32 

2398.9 

4185.2 

.756 

1,000 

1,000 

2179.22 BTU/MIN 

HOT SIDE 

1 • 8 1 3 

1.28 .63 

1385.06 811.93 

• 0 

.0 

.844 

1,000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

in temp out 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLD SIDE 

1.220 

573.70 573.96 

1089,01 1060.93 

3731.3 

3633.7 

.036 

1,000 

1.000 

-119.05 BTU/MIN 

HOT SIDE 

- .593 

900.00 899.97 

300.00 1060.93 

35.9 

235.8 

.964 

1.000 

1.000 

-1 -PASS PARALL 



Computer Case 29 (Continued) 


STATION PRESSURE TEMPERATURE PHD ENTHALPY STATION PRESSURE TEMPERATURE RHO ENTHALPY 



— 1 

— — #000 

. 000 ----- 

.000 

.000 

41 

574.323 

432.637 

.243 

1424,330 


2 

• 000 

.000 

.000 

.000 

42 - 

574.160 

706.369 

.155 

2398.417 


3 

.000 

• 000 

.000 

.000 

43 

570 . 1 U 1 

706.369 

.155 

2398. «16 


“4 

,000 

.000 

.000 

.000 

44 

574*141 

706.369 

*155 

2398.616 


5 

R00. 000 

300.000 

16.648 

35.434 

45 

574.121 

706,369 

• ;55 

2398,416 


6 

899.975 

1060.932 

2.597 

235.773 

46 

573.632 

706.389 

.155 

2396.410 


7 

697.888 

1060.932 

2.591 

235.775 

47 

57i.774 

1219.316 

.006 

4185.241 


a 

897.883 

1060. R32 

2.591 

235.775 

46 

574.121 

706.369 

.155 

2396.416 


9 

397.211 

1060.932 

1.011 

236.412 

49 

574.121 

706.389 

.000 

.000 


to — 

347.200 

"1060.932 

1.011 

“236.412 “ 

50 

573.774 

1219.319 * 

toee 

4165.250- 


u 

56.880 

1060.932 

.166 

236.756 

SI 

573.740 

1219,319 

.080 

4185.249 


12 

200.000 

743.915 

.000 

.000 

52 

S73.713 

1219.319 

.066 

4165.249 


“13 

— 199,994 

-- 659.990 

.ooo 

.000 

53 

573.705 

.000 

.ooo 

,000 


14 

199.994 

659,990 

.000 

.000 

54 

573.728 

1089.006 

.101 

3731.269 


15 

199.994 

659.990 

.000 

♦ ooo 

55 

573.729 

1219.319 

.086 

4185.249 


— 16 — 

200.000 

731.133 

.000 

.000 

56 

573.728 

70.730 

-2.964 

21.095 


17 

200.000 

731.133 

.000 

• ooo 

57 

573.698 

1009.006 

.101 

3731.268 

Co 

is 

200.000 

731,133 

.000 

.000 

50 

573-457 

1060.932 

.104 

3633.653 


19 

199.982“ 

"690.69a 

.000 

.000 

59 

■ 573.428 

1060.932 ' 

- .104 

“3633.652 

o 

20 

.000 

.000 

.000 

.000 

60 

56.735 

1060,932 

.010 

3621.401 

LO 

21 

• ooo 

.000 

.000 

.000 

61 

52.678 

1931.035 

.005 

6700.618 


— 22 

.000”' 

• ooo 

.000 

.000 

62 

52.664 " 

1931.035 

" .000 

.000 


23 

.000 

,000 

.000 

.000 

63 

11.706 

1665.002 

• 000 

.000 


24 

.000 

.ooo 

.000 

.000 

64 

1.475 

1385,056 

.ooo 

.000 


__ gg - 

• 000 

.000 

.000 

• ooo 

65 

1.276 

1385.056 

.ooo 

.000 


26 

575.000 

55.000 

3*964 

-45.499 

66 

.629 

811.935 

,000 

.000 


27 

574.988 

55 a OP 0 

3.984 

-45.500 

6.7 

.282 

.000 

,000 

.000 


28 — 

574.970 

160.255 

.663 

379,752 

68 

.000 

.000 

.000 

- ---- ,000 


29 

574.966 

160.255 

.683 

379.752 

69 

.000 

.000 

.000 

.000 


30 

574.966 

160.255 

.683 

379.752 

70 

.000 

460.000 

.ooo 

.000 


“31 

574.961 

160.255 

.683 

379.752 

7i 

.000 

690.694 

.000 

.000 


32 

574.863 

409.797 

.256 

1338.301 

72 

.000 

691.758 

.000 

.000 


33 

574.851 

409.797 

.256 

1338.301 

73 

.000 

.000 

.000 

.000 


„ 34 

574.851 " 

— 409.797 

.256 

1338.301 

”74 

•• .000 

.000 

,000 

.000 


35 

574.839 

409.797 

.256 

1336.301 

75 

.0 0 0 

.000 

.000 

,000 


36 

574.668 

714.936 

.153 

2426.380 

76 

.000 

.000 

• ooo 

.000 


— 37 

574.668 

714.796 

.153 

2427.09Q 

77 

.000 

.000 

.000 

- .000 


36 

574.668 

714.796 

.153 

2427.69Q 

78 

.000 

.000 

.000 

• ooo 


39 ■ 

574.649 

714.796 

.153 

2427*690 

79 

.000 

.000 

,000 

.ooo 


40 

-574,335 

432.637 - 

.243 

1424.230 

8 q 

.000 

.000 

.000 

1,000 



Computer Case 29B 


♦ CONDITION ¥ DMATCH AMBIENT PRESSURE .00 PSIA. 


IS DEC 72 0S«35|38 


HYDRAULIC POWER 

• 00 

GEAR box loss 

24.00 

FIRST ST A 6 E POKER 

26.38 

SPC 

3*903 

HYDRAULIC pump 

30,00 

LUBE PUMP 

4.00 

SECOND STAGE 

2^.62 

O/F 

• 670 

TOTAL GEAR BOX 

30.00 



total turbine 

56.00 

PT OUT 

• 336 


TURBINE INFORMATION 

FLOW 1.952 PRESSURE 53.70 1.63 EFFICIENCY 1ST 

SPECIFIC HEAT RATIO 1.356 TEMPERATURE 19<I0.7 1377.2 EFFICIENCY 2ND 

PRESSURE RATIO 32.96 ENTHALPY .0 .0 EFFICIENCY TOTAL 


.435 

.403 

.462 


A 1 .1517 
A2 .2335 
HP 56.00 


A3 - 5538 
A4 .6096 
N 63000. 


7 

o 

Jtr 


— - ' control valves ' ' 

PREHEATER BYPa5S RECUPERATOR SVPASS OXYGEN T&IM OXYGFN FLOW HYDROGEN FLOW 

TEMPERATURE 875.09 707.28 750.00 750.00 750.00 

PRESSURE IN 574.15 574.20 ' 897.39 479.19 573.95 

PRESSURE OUT 574.14 574.19 479.20 56.81 58 *P° 

EFFECTIVE AREA 1,00000 ,48307 .00071 .00133 .00667 

FLOW ‘ 1.021 *876 ...... ,793 - .783 1.168 


HX NO* FLOW in PRESSURE OUT IN TEMP OUT 

1 COLD SIDE - 1.168 574.99 574.96 55.00 139.64 

HOT SIDE .147 574-16 574-15 B75.09 73.40 

HX NO. - - FLOW in PRESSURE OUT IN TEMP OUT 

3 COLO SIDE 1-168 574.97 574.88 139.64 397.25 

HOT SIDE 1.166 574.69 574.40 7l5.43 422.13 

HX NO. FLOW in PRESSURE OUT IN TEMP OUT 

5 COLD SIDE 1.168 574.66 574.72 397,25 7)5,43 

; MOT SIDE 57.000 200.00 199,98 731.17 690,72 

HX NO, FLOW in PRESSURE OUT IN TEMP OUT 

6 — COLO SIDE 1.168 574-39 574-24 422.13 707.28 

HOT SIDE 26.500 200-00 199,99 743.83 660.00 

— HX-NO, PLOW - in PRESSURE OUT — IN TEMP OUT 

e Colo side .293 574.19 574.19 707 . 2 s 1377.09 

HOT SIDE 1.952 1.44 .75 1377.20 1210.51 

HX NO. FLOW IN PRESSURE OUT IN TEMP OUT 

9 COLO SIDE 1.168 574.13 573.97 774.15 750.00 

HOT SIDE .783 900.00 699.97 300.00 750.00 


IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS, 

-45.5 

311.6 

.103 

1.000 

1.000 

417.26 0TU/MIN 

29$7.5 

36.6 

.978 

1.000 

1.000 

4 PASS COUNT 

IN H 

QUJ 

EFF. 

scale 

FACTO* 

-■ HEAT TRANS. 

311*6 

1290.6 

. U47 

1.000 

1.000 

11*3.87 BTU/MIN 

2430,1 

1384.9 

.509 

1.000 

1.000 

6 PASS PARALL 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

12 9 0.6 

2430.1 

.953 

1.000 

1.000 

1331.47 BTU/MIN 

• 0 

.0 

♦ 121 

- 1.000 

1.000 

4 PASS COUNT 

IN H 

OUT 

eff. 

scale 

factor 

MEAT trams. 

1384*9' ' 

2401.5 

,886 

-- liOOO 

---1.000 

- 1187.95 8TU/MIN 

*0 

.0 

.261 

1.000 

1.000 

* PASS COUNT 

heat trans.- — 

IN H " 

- - OUT - 

E FF ♦ 

SCALE 

■ r A C T 0 R — 

2401.5 

4741.3 

***¥ 

1*000 

1.000 

684.92 BTU/HIN 

• 0 

.0 

.249 

1.000 

1.000 

2 pass count 

IN H 

OUT 

EFf . 

.SCALE 

FACTOR 

heat TRANS. 

2635.9 

2551.2 

.051 

1.000 

1.000 

-96.88 BTU/MIN 

35.9 

160.9 

,949 

1.000 

i«ooo 

1 PASS PARALL- 



Computer Case 29B (Continued) 


STATION 

PRESSURE TEMPERATURE 

Rho enthalpy 

STATION 

PRESSURE TEMPERATURE 

RHO ENThALPT 

1 

.000 

.000 

.000 

.0 00 

41 

574.394 

422.129 

.249 

1384.855 

2 

.000 

,000 

,000 

.000 

42 

574.245 

707.282 

.155 

2401.548 

3 

.000 

.000 

.000 

,000 

43 

S 7 4 • 2 2 7 

707.282 

.155 

2401.548 

4 " 

.000 

.000 ■ 

.000 

.000 

44 

574.227 

707 , 282 

• 1 55 

2401.548 

5 

900.000 

300.000 

16.648 

35.434 

45 

574.209 

707.282 

.155 

2401.547 

6 

699.969 

750.000 

3.673 

160.671 

46 

574.192 

707,282 

.155 

2401,547 

-7 

697.395 

750.000 ~ 

3.663 

160.881 

• 47 ■ 

574.186 

1377.093 

.080 

4741.268 

6 

097.389 

750-000 

3.663 

160.681 

48 

574.199 

707.282 

.155 

2401.547 

9 

479.197 

750.000 

1.955 

162.402 

49 

574.186 

707.282 

.000 

.000 

10 ' 

- 479.167 

750.000 

1.955 

162.402 

50 

574.186 

875.092 

.124 

2987.549 

u 

58.805 

750.000 

.240 

163.979 

51 

574.164 

875,092 

.124 

2987.548 

12 

200.000 

743.626 

.000 

.000 

52 

574.147 

875.092 

. 1?4 

2987.548 

13 

199.994 

680.000 

.000 

.000 

53 

574.142 

.000 

.000 

.000 

14 

199,994 

660.000 

.000 

.000 

54 

574.155 

774.147 

.139 

2635,889 

IS 

199.994 

660.000 

• 000 

• 0 00 

55 

574.155 

675.092 

,124 

2987.548 

“16 " 

200.000 

731.166 

,00 0 

.000 

56 

574.155 

73.396 

2.745 

36.574 

17 

200.000 

731.166 

.000 

.000 

57 

574.135 

774.147 

.159 

2635.888 

ia 

200.000 

731.166 

.000 

,000 

56 

573.972 

750.000 

.144 

2551,245 

19 - 

199.982 

690.719 

,oon 

.000 

■ 59 

573.953 

750.000 

■ .144 

2551.244 

20 

.000 

.000 

.000 

.000 

60 

58-602 

750.000 

.015 

2540.268 

21 

.000 

.000 

.000 

.000 

61 

53.714 

1940 . 68 ? 

.005 

6735.631 

22 

.000 

.000 ' 

.000 ■ 

.000 

62 

53.700 

1940 . 68 ? 

.000 

.000 

23 

• 000 

.000 

.000 

.000 

63 

12.004 

1665.000 

.000 

.000 

24 

.000 

.000 

,000 

.000 

64 

1.628 

1377.196 

.000 

.000 

~ 25 

• 000 

.000 

.000 

.000 

65 " 

1.443 

1377.196 

.000 

.000 

26 

575.000 

55.000 

3-984 

- 45.499 

66 

.754 

1210.514 

• ooo 

.000 

27 

574.969 

55.000 

3.984 

- 45.500 

67 

.336 

.000 

.000 

.000 

28 ” 

574.975 

139.638 

,807 

311.606 

68 

.000 

.000 

.000 

.000 

29 

574.972 

139.638 

.607 

311.606 

69 

.ooo 

.000 

.000 

.000 

30 

574.972 

139.638 

.807 

311.606 

70 

.000 

460,000 

.000 

.000 

- 31 

574.966 

139.638 

.607 

311.606 

71 

.000 

690.719 

.000 

.000 

32 

574.663 

397.249 

.264 

1290.573 

72 

.000 

691.783 

• ooo 

.000 

33 

574,673 

397.299 

v .264 

1290.573 

73 

.000 

.000 

• ooo 

.000 

34 

574.673 

397.209 

.264 

12Vo. 573 

74 

.ooo 

,000 

.000 

.000 

35 

574.662 

397.249 

• 264 

1290.573 

75 

.000 

.000 

.000 

.000 

36 

574.724 

715.426 

.153 

2430.099 

76 

.ooo 

,000 

.ooo 

.000 

^37 

574.706 

715.425 

.153 

2430.095 

77 

.000 

.ooo 

.ooo 

.000 

38 

574.706 

715.425 

.153 

2430.095 

78 

.000 

.000 

,000 

.000 

39 

574.688 

715.425 

• 153 

2430*095 

79 

.000 

.ooo 

.000 

.000 

40 

574.405 

422.129 

.249 

1384.655 

80 

.000 

- .000 

-*ooo 

1,000 



Computer Case 30 


* CONDITION * DMATCH AMBIENT PRESSURE 

.00 PSIA, 




15 DEC 

72 

08 1 

35152 

-hydraulic power 

5.00 

GEAR box loss 

24,00 

first stage power 

30.62 

spc 

3.490 

AMW 

321 

HYDRAULIC PUMP 

30,29 

LUBE PUMP 

4.00 

SECOND STAGE 


32. 47 

(VF 

.591 



TOTAL GEAR BOX 

35.29 



TOTAL TURBINE 


63.29 

PT OUT 

• 304 


„ 




turbine 

INFORMATION 







FLOW 

2,053 

PRESSURE 

57.78 1 

.60 EFFICIENCY 

1ST 

.426 

A 1 

• 1517 

A3 

.5538 

SPECIFIC HEAT RATIO 

1 • 360 

temperature 

1937.5 1377.9 EFFICIENCY 

2 ND 

.369 

A2 

.2335 

A4 

.6096 

PRESSURE RATIO 

36.03 

ENThALPy 

.0 

.0 efficiency 

TOTAL 

• ^71 

HP 

63.29 

N 

63000 


CONTROL VALVES 



PREHEATER BYPASS 

RECUPERATOR BYPASS 

OXYGEN -TRIM 

OXYGEN FLOW 

HYDROGEN flow 

TEMPERATURE 

1232.04 

705.08 

883.56 

6 A3 • 56 

603.56 

PRESSURE IN 

573.56 

‘ 574.00 ■ ' 

' 697.09 

422.07 

“" 573.20 • — 

PRESSURE OUT 

573.23 

574.00 

422.09 

63.06 

62.88 

EFFECTIVE AREA 

• 13228 

.00000 

.00075 

.00160 

.00801 

FLOW 

*092 

.000 

.763 

.763 

— 1.290 


HX NO. FLOW JN PRESSURE OUT IN TEMP OUT 

1 COLD SIDE 1.290 574.99 S74.95 55.00 322.97 

HOT SIDE .398 573.48 573.46 1232.04 188.20 

HX’NO. FLOW — IN PRESSURE OUT JN TEMP OUT 

3 COLD SIDE 1.2’0 574.92 574.78 322.97 438.65 

HOT SIDE 1.290 574.56 57^.24 568.43 445.71 


, HX NO, FLOW IN PRESSURE OUT IN TEMP OUT 

5 COLO SIDE 1.290 574.75 574.60 438.65 S69.42 

— HOT SIDE 57.000 200.00 199.53 584.02 563.03 

HX NO, FLOW IN PRESSURE OUT IN TEMP OUT 

6 — ColD SlDt 1.290 574.23 574.04 445. 7i 705 . q8 

HOT SIDE 28.500 200.00 199.99 744.02 660.00 

HX-NO, FLOW IN PRESSURE OUT - . IN TEMP OUT - 

8 COLO SIDE 1.290 573.68 573.61 7q5,08 1232,04 

HOT SIDE 2.053 1.39 .68 1377.93 828.02 


hx no, flow in pressure out in temp out 

9 ColD side 1.290 573.45 573.23 9jo.36 883.58 

HOT SIDE - .763 900.00 899,97 300.00 883,58- 


IN H OUT EFF. SCALE FACTOR HEAT TRANS, 

-45.5' 1000.2 .228 1.000 1.000 1348.93 BTU/MIN 

4230.1 475,0 ,887 1.000 1.000 4 PASS COUNT 

IN H- ' OUT EFF, — SCALE FACTOR HEAT TRANS. 

1000.2 1446.6 .471 1.000 1.000 575.91 BTU/MIN 

1914.9 1472.9 .500 1.000 1.000 6 PASS PARALL 


IN H OUT EFF. SCALE FACTOR HEAT TRANS. 

1446.6 1914.9 .893 1.000 1.000 604.07 BTU/MIN 

.0 .0 . ) 44 1.000 1.000 4 PASS COUNT 

IN H OUT EFF. SCALE FACTOR HFAT TRAnS. 

1472.9 2393.8 ,869 —1.000 1.000 1188.03 BTU/MIN 

.0 .0 .282 1.000 1.000 4 PASS COUNT 

-IN - H OUT - EFF. SCALE- FACTOR HEAT TRANS. — 

2393.8 4230.1 .783 1.000 1.000 2366.75 BTU/MIN 

.0 .0 .617 1.000 1.000 2 PASS COUNT 


IN H OUT EFF. SCALE FACTOR HEAT TRANS. 

3110-2 3017.0 .044 1.000 1.000 -120.12 BTU/MIN 

35.4 192.9 .956 1.000 1.000 1 PASS PARALL 



Computer Case 30 (Continued) 


station 

pressure temperature 

R«0 enthalpy 

STATION 

PRESSURE temperature 

PHD ENThALPY 

i 

.000 •' 

.000 

.000 

• ooo 

41 

574.227 

445.705 

.236 

1472.863 - 

2 

• 000 

.000 

• ooo 

.000 

42 

574.044 

705.080 

• 155 

2393, 0a7 

3 

• ooo 

.000 

.000 

■ ooo 

43 

574-023 

705.080 

-155 

2393.026 

4 

.000 

.000 

• ooo 

• ono 

44 

574.023 

705.080 

• 155 

2393,826 

5 

900.000 

300.000 

16,648 

35.434 

45 

574.001 

705.060 

■ 155 

2393.826 

6 

849.967 

683.582 

3-091 

192.936 

46 

573-677 

705.080 

.155 

2393.819 

r 

897.091 - 

883.582 

3.081 

192.943 

47 

573-614 

1232.043 

,087 

4230.066 

6 

897.065 

883.582 

3.061 

192.943 

46 

574.001 

705,080 

• 155 

2393.826 

9 

422.087 

883.582 

1 .458 

194.024 

49 

574.001 

705.060 

.000 

,000 

10 

422*074 

883.582 

1,458 

- - 194.024 

- 50 

573-614 

1232.043 

.087 

4230.086 

n 

65.062 

683.582 

.219 

194.880 

51 

573.575 

1232.043 

.0 07 

4230,085 

u 

200.000 

744.016 

,000 

• 000 

52 

573.557 

1232.043 

.067 

4230.084 

13 

199,994 — 

659,999 

.000 

.000 

53 

573,233 

• OOO 

■ OOO 

,000 -- - 

14 

199.994 

659.999 

.000 

• ooo 

54 

573.476 

910.364 

• 120 

3110.164 

15 

199.994 

659,999 

• ooo 

• ooo 

55 

573.484 

1232.043 

-007 

4230.063 

16- 

200.000 

584.024 

.000 

• ooo 

56 

573.476 

188.195 

.570 

475,037 

17 

200.000 

564.024 

.000 

.000 

57 

573.446 

910.364 

.120 

3110,164 

16 

200.000 

584.024 

• ooo 

.000 

58 

573,226 

883.562 

.123 

3017.043 

19 

199*535 

563.054 

.000 

.000 

59 

573.199 

683.582 

-123 

3017.043 

20 

• OOO 

• ooo 

.000 

.000 

60 

62.877 

883-562 

• 014 

3005.437 

21 

• 000 

.000 

-ooo 

.000 

61 

57.797 

1 937 ,524 

.006 

6724-209 

22 

.0 00 

.000 

~~ .000 

• ooo 

62 

57.782 

- 1^37,524 

,000 

*000 

23 

*000 

.000 

.000 

.000 

63 

12.659 

1665.000 

• ooo 

• ooo 

24 

• ooo 

.000 

.000 

.000 

64 

1.604 

1377-935 

• ooo 

• ooo 

25 

"• .000 “ 

.000 

-ooo 

.000 

65 

1.385 

1377.935 

• ooo 

‘ - .OOO 

26 

575.000 

55.000 

3.984 

-<*5 . 499 

66 

• 680 

828.023 

• OOO 

.000 

27 

574,967 

55.000 

3.964 

-45.500 

67 

.304 

.000 

.000 

.000 

26 — 

574.945 “ 

322.972 

.325 

1000.196 

68 

.000 

• OOO 

.000 

,ooo 

29 

574.935 

322.972 

.325 

1000.198 

69 

.000 

• ooo 

.000 

• OOO 

30 

574.935 

322.972 

.325 

1000.196 

70 

.000 

460.000 

.000 

• OOO 

31 

574.925 

322.972 

.325 

1000.196 

71 •— 

.000 

537-276 

.000 

- ' .000 

32 

574.778 

438.649 

• 240 

1446.649 

72 

• ooo 

538.506 

.000 

.000 

33 

574.764 

438,609 

• 240 

1446.649 

73 

.000 

.000 

• ooo 

.000 

34 

574.764 ~ 

438,649' 

' .240 

1446.649 

- • 74 " ■ 

.000 

- - .000 

.000 

,000 — ----- 

35 

574.750 

438.649 

• 240 

1446.649 

75 

.000 

.000 

.ooo 1 

.000 

36 

574.597 

S66.422 

• 168 

1914.930 

76 

.000 

• ooo 

• OOO 

.000 

37 

574.579 

568.426 

• 188 

1914.943 

77 

.000 

.000 

- .000 

'••• --’-.000 

36 

574.579 

568.426 

• 188 

1914.943 

78 

.000 

• ooo 

• ooo 

.000 

39 

574.561 

566.426 

• 166 

1914.943 

79 

.000 

• ooo 

.000 

.000 

40 

574.242 

445.705 

” .236 

1472.663 

&Q - 

... .. : .000- 

,000 

.000 

1.000 
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Computer Case 30B 


“•CONDITION * DMATCH AMBIENT PRESSURE 


“HYDRAULIC POWER 5.00 GEAR SOX LOSS 

HYDRAULIC PUMP 30,29 LUBE PUMP 

TOTAL GEAR BOX 35,29 


FLOW 2.117 PRESSURE 

SPECIPIC'HEAT RATIO “ 1.358 TEMPERATURE 

PRESSURE RATIO 34.77 ENTHALPY 


.00 P9 1 A. 



IS DEC 

72 

06] 35 1 57 

24.00 

first stage power 

30.88 

SPC 

3.600 

- A MW 

3.37 

4.00 

SECOND STAGE 
TOTAL TURBINE 

32.41 

63.29 

O/F 

PT OUT 

.671 

.332 



TURBINE 

56.27 

information 

1.68 EFFICIENCY 1ST 

.436 

AI 

.1517 

A3 

A4 

N 

.5538 

.6096 

63000 

1941.5 1374.7 EFFICIENCY 2NO 

.399 

A2 

.2335 

.0 

.0 EFFICIENCY TOTAL 

.480 

HP 

63.29 


PREHEATER BYPASS 


TEMPERATURE 1006.21 

“PRESSURE IN 573.86 

PRESSURE OUT 573.76 

EFFECTIVE AREA .20084 

FLOW — .819 


CONTROL VALVES 

RECUPERATOR BYPASS OXYgEn TRIM 
705.52 749.99 

574.04 ' 896.93 

573.91 479.22 

.00903 .00077 

.512 .850 


OXYGEN FLOW HYDROGEN fLOW 

749.99 749.99 

479.21 573.53 

63.81 63.59 

.00145 .00724 

.050 1.267 


HX NO. FLOW in PRESSURE OUT 

-■ l COLDSIOE' 1.267 574.99 574.95 

HOT SIDE .449 573.77 573.76 

“HX NO. FLOW in PRESSURE OUT 

3 COL® SIDE 1.267 574.93 574.79 

HOT SIDE 1.267 574.50 574.27 

HX NO, FLOW in PRESSURE OUT 

5 COLO SIDE 1.267 574.76 574.61 

HOT SIOE 57.000 200.00 199.52 

HX NO. FLOW IN PRESSURE OUT 

—6— COL D SIDE 1.267 - 574.26 574.00 

HOT SIDE 20.500 200.00 199,99 

-HX- NO, FLOW in PHESSURE OUT' ' 

8 COLD SIDE .756 573.93 573.90 

HOT SIDE 2.117 1.46 .74 

HX NO. FLOW in PRESSURE OUT 

9 COLO SIDE 1.267 573.74 573.55 

— HOT SIDE -.050 900.00 899.97 


IN 

TEMP 


OUT 

IN 

H 

OUT 

EFF. 

55, 

,00 

315 

.78 

-45 

. 5 

971 .5 

.253 

1066. 

.21 

204 

.68 

3721 

,6 

533.0 

.855 

IN 

TEMP 


OUT 

IN 

H 

OUT 

EFF. 

315. 

,78 

434 

• 40 

971 

,5 

1930.9 

.471 

567, 

,80 

441 

.71 

1912 

.7 

1958.0 

.500 

IN 

temp 


OUT 

IN 

H 

OUT 

EFF. 

434, 

,40 

567 

.80 

1430 


1912.7 

.895 

583, 

.41 

562 

.17 


i0 

.0 

.142 

IN 

TEMP 


OUT 

IN 

H 

OUT 

EFF. 

441, 

.71 

705 

.52 

1458 

► 0 

2395.9 

.873 

743, 

,98 

660 

.00 


,0 

.0 

.278 

IN 

TEMP 


OUT 

““IN 

H 

OUT 

EFF. 

70S, 

.52 1 

344 

• 77 

2395 

» 4 

4627.3 

.955 

1374, 

.72 

996 

.23 


>0 

.0 

.566 

IN 

TEMP 


OUT 

IN 

H 

OUT 

EFF. 

774, 

* IS 

749 

.99 

2635 

.9 

2551. 2 

• 05 1 

300, 

,00 

749 

.99 

35 

.4 

160.9 

.949 


SCALE FACTOR HEAT TRANS. 

1.000 1.000 1288.06 8TU/MIN 

1.000 1.000 4 PASS COUNT 

SCALE FACTOR HEAT TRANS. 

1.000 1.000 582.16 BTU/MIN 

1.000 1.000 6 PASS PARALL_ 

SCALE FACTOR HEAT TRANS, 

1.000 1.000 610.70 BTU/MIH 

1.000 1.000 4 PASS COUNT 

SCALE FACTOR HEAT TRAhS. 

1.000 1.000 1107.92 BTU/HIN 

1.000 1.000 4 PASS COUNT 

- SCALE FACTOR HEAT TRANS. 

1.000 1.000 1606.31 BTU/HIN 

1.000 1.000 2 PASS COUNT 

SCALE FACTOR HEAT TRANS. 

1.000 1.000 -107.33 BTU/MIN 

1.000 1.000 1 PASS pARALL 
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3T*TI0H 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 




.000 

.000 

.000 

.000 

41 

574.261 

"41.712 

.238 

1458,025 - - 


2 

.000 

• 000 

.000 

.000 

42 

574.084 

705.526 

.155 

2395.369 


3 

.000 

.000 

.000 

.000 

43 

574.064 

705.520 

.155 

2395.369 



.000 

.000 

.000 

.000 

44 

574.064 

705*520 

.155 

2395.369 


5 

900.000 

300.000 

16.64 8 

35.434 

45 

574.0"3 

705.520 

.155 

2395,366 


6 

899.965 

799.966 

3.673 

160.866 

46 

573.932 

705.520 

.155 

2395.366 


— 7 

— 696.932 

799.986 

------3.661 

160.879 - 

47 

573*905 - 

1344,765-— 

.062 - 

4627.335 


a 

696.925 

749.986 

3.661 

160.879 

40 

574.039 

705.520 

.155 

2395,368 


9 

479.217 

749.986 

1,955 

162.399 

49 

573.905 

705.520 

• 000 

.000 


— JQ— 

"479.205 

799.966- 

1.955 

162.399 

5 0 

573.905 

1086.215 

iior 

3721.567 - — 


11 

63.610 

799.986 

.260 

163.953 

51 

573.873 

1086.215 

.101 

3721.566 


12 

200.000 

793.980 

.000 

.000 

52 

573. B60 

1086.215 

• 101 

3721.566 


- 13 

199.994 

— 660.002 

.000 

.000 

53 

573.756 

. 000 ■ 

.000 - 

.000 


14 

199.990 

660.002 

.000 

.000 

54 

573.764 

774.101 

.139 

2635.877 


15 

199.994 

660.002 

.000 

.ooo 

55 

573.773 

1086.215 

• 101 

3721*564 


16 

200.000 

-“563.905 

■ .000 

.000 

56 

- 573.764 

204.679 

.520 

533*780 


17 

200.000 

563.905 

.000 

.000 

57 

573.741 

774.151 

.139 

2635.877 

CD 

16 

200.000 

563.405 

.000 

.000 

50 

573.555 

749.907 

• 144 

2551.189 

1 

19 ~ 

199.521 

'562.179 

.000 

.000 

59 

573.533 

749.987 

.144 

2551.109 

O 

20 

.000 

.000 

.000 

.000 

60 

63.569 

749,907 

• 016 

2540.348 

VO 

21 

.000 

.000 

.000 

.000 

61 

58-281 

19^1.536 

.006 

6730.823 


22 

# ooo 

.000 

.000 

.000 

62 

58-266 

1941.536 

.000 

.ooo 


23 

.000 

.000 

.000 

• 000 

63 

12.998 

1665 . 000 

.000 

.000 


24 

.000 

.000 

.000 

♦ 000 

64 

1.676 

1374.723 

.ooo 

.000 


25 

• 000 

.000 

.000 

.000 

65 

1.464 

1374.723 

"" .000 

.000 


26 

575.000 

55.000 

3.984 

-45.499 

66 

.743 

996.234 

.000 

.000 


27 

574.987 

55.000 

3.984 

-45.500 

67 

.332 

.000 

.000 

,000 


26 

574.9^8 

" 315.789 ' 

.332 

971.498 

68 

.000 

.000 • 

~ — .000 

,000 ” — 


29 

574.938 

315.789 

.332 

971.498 

69 

• 000 

.000 

.000 

.ooo 


30 

574.938 

315.789 

• 332 

971.498 

70 

.000 

480.000 

• ooo 

.000 


31 

- 579.929 

— - 315.789 

.332 

971.498 

71 " 

.000 

536.631 ' 

.ooo 

- . 000 - 


32 

579.769 

434.909 

.242 

1430.056 

72 

.000 

537.662 

.ooo 

.ooo 


33 

579.776 

439.404 

.242 

1430.850 

73 

.000 

.000 

.000 

.000 


- 34 

579.776 

434.404 

.242 

1430.658 

74 

■ - .0 00 

.000 

.000 - 

- .000 


35 

579.762 

434.404 

.242 

1430.850 

75 

.000 

.000 

.000 

*000 


36 

579.615 

S67.797 

.188 

1912.739 

76 

.000 

.000 

.000 

• ooo 


37 — 

579.598 

- 567.795 

• 168 

1912.733 

77 

.000 

.000 

.000 

.000 


38 

579.596 

567.795 

• 168 

1912.733 

78 

• 000 

.000 

• ooo 

.000 


3* 

579.580 

567.795 

• 166 

1912.733 

79 

• 000 

.000 

.000 

.000 


40 

579.279 

441.712 

• 238 

1450.026 

so 

.000 

• ,000 

• ooo 

1.000 - 
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Computer Case 31 


♦condition * 

DMATCH AMBIENT PRESSURE ,00 PSIA, 





15 OEC 

72 06136112 

HYDRAULIC POWER- 

10.00 GEAR BOX LOSS 24.00 

FIRST STAGE POWER 33. 

40 

SPC 

3.321 AMW 3.28 

HYDRAULIC PUMP 

30.57 LUBE PUMP 

4.00 

SECOND STAGE 

35. 

17 

O/F 

.62$ 

TOTAL GEAR BOX 

40,57 


total turbine 

68. 

57 

PT OUT 

.329 



TURBINE 

INFORMATION 






FLOW 

2,246 PRESSURE 

62.62 1 

.73 EFFICIENCY 

1ST 

.432 

Ai 

.1517 A J ”38 

"SPECIFIC HEAT RATIO — 1.359 '-TEMPERATURE 1940.0 1375.4 EFFICIENCY 

2NO 

.392 

A2 

.2335 M - 6 °9 6 

PRESSURE RATIO 

36.24 ENTHALPY 

*0 

.0 EFFICIENCY 

TOTAL 

.475 

HP 

68.57 N 63800. 

“ — 



CONTROL VALVES 




- ’ 

— 


PREHEATER bypass RECUPERATOR bypass 

OXYGEN T r IM 

OXYGEN 

FLOW 

HYDROGEN FLOW 

TEMPERATURE 

1234.16 

703.32 

828.26 


826 

.20 


828.28 

PRESSURE IN 

573*32 

573.83 

896.50 


445 

.77 


572.67 

PRESSURE OUT 

572.70 

573.63 

445.78 


68 

.50 


66.34 

EFFECTIVE AREA 

•09091 

•OOOOO 

,00083 


•00166 


•00P31 

FLOW 

*852 

.000 

,063 


• 

663 


1.382 “ 

HX NO, 

FLOW IN pressure out 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

heat thans. 

1— COLD SIDE — 

1 ,302 574.98 574.93 

55.00 374.87 

-45,5 

1204.6 

.271 

1.000 

1.000 - 

— 1727.87 BTU/MIW- 

HOT SIDE 

.530 573.18 573.16 

1234.16 243.14 

4237.5 

680.7 

.640 

1.000 

1.000 

4 PASS COUNT 

“HX NO, 

FLOW in PRESSURE OUT 

IN TEMP OUT 

' IN H ' 

OUT 

EFF. 

scale 

FACTOR - 

HEAT TRANS. 

3 COLD SIDE 

1.382 574.90 574.72 

374.87 456.09 

1204.6 

1511.3 

.477 

1.000 

1.000 

423.93 BJU/MJN 

HOT SIDE 

1.382 574.47 57«.10 

545.21 460.65 

1 833,6 

1528.1 

.496 

1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

scale 

factor 

heat TRANS. 

5 COLD SIDE 

1.382 574.69 574.51 

456.09 545.22 

1511,3 

1033.6 

.667 

1.000 

1.000 

445.52 BtU/MIN 

HOT SIDE 

57.000 -200. QO 196.73 

556,62 540.77 

*0 

.0 

.158 

1.000 

1,000 — 

4 PASS COUNT 

HX no. 

FLOW IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

*— COL 0 SI&E — 

— 1.382- 574. o’ 573.88 — • 

460.65 703.32 

1526.1 - 

2387.7 

.656 

1.000 

1.0 00 

1188.12 BTU/MIN- 

HOT SIDE 

28.500 200.00 199.99 

744.12 659,99 

.0 

.0 

.297 

1.000 

1.000 

4 PASS COUNT 

-hx-no. — — 

FLOW in pressure out - 

IN TEMP OUT 

- IN H 

OUT 

EFF. ■ 

SCALE 

factor - 

— HEAT TRANS. 

S COLD side 

1.382 573,46 573.38 

703.32 1234.19 

2387.6 

4237.6 

.790 

1.000 

1,000 

2557.07 BTU/HIN 

HOT SIDE 

2.246 1.49 .73 

1375.36 832.81 

.0 

.0 

.007 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW in PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 cold side 

1.382 573.13 572.90 

854.16 828.28 

2914.8 

2024,8 

.047 

1.000 

1.000 

•124.42 BTU/MIN 

--HOT SIDE 

,863 900.00 899,96 

300.00 826,28 

35.4 

179.6 

.953 

1.000 

1.000 

1 PASS PARALL 
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station 

PRESSURE ' 

TEMPERaTUPe 

Rho 

enthalpy 

station 

PRESSURE 

TEMRE 4 ATURF 

ft HO 1 

ENTHALPY 

i 

.000 

.0 00 

.000 

.000 

til 

574 * 00 / 

460.652 

.228 

1528.077 

2 

.000 

*000 

.ooo 

• 0 OQ 

42 

573.876 

703.320 

.156 

2367.657 

3 

• ooo 

.000 

.000 

.000 

43 

573*651 

703.320 

.156 

2387,657 

4 — 

.000 

.000 

.000 

• ooo 

44 

573.651 

703,320 

.156 

2367.657 — - 

5 

900.000 

300.000 

16.648 

35.434 

45 

573.826 

703.320 

.156 

2387.656 

6 

899.962 

828.276 

3.245 

179.578 

46 

573.455 

703.320 

.156 

2307.649 

7 1 ■ 

QTDibOft 

828*276 

3.233 

179. 587 

47 ■ 

573*303 

1234,187 

.087 

4237,638 

8 

896.498 

828.276 

3.233 

179.587 

48 

573*626 

703.320 

.156 

2387.656 

9 

445.784 

028.276 

1.616 

180.770 

49 

573.826 

703,320 

.000 

.000 

JO — 

— 445.769 

828.276 

1-616 

“ 180.770 

**- 50 

573.383 

1234.158 

.087 

-- 4237 . 535 - 

11 1 

68.577 

628.276 

.250 

181.803 

51 

S 73.339 

1234.150 

.087 

4237.534 

12 

200.000 

744.116 

.000 

.000 

52 

573.322 

1234.150 

.087 

4237 . 53 « 

13 

" 199.994 

“ 659.993 

.000 

- ■ .000 

53 

572.697 

.ooo 

.000 

. 000 

19 

199.994 

659.993 

.000 

.000 

54 

573*163 

854.164 

.126 

2914.764 

15 

199.994 

659,993 

.000 

- .000 

55 

S 73.176 

1234.158 

.087 

4237.530 

16 

200.000 

556.617 

.000 

.000 

•• 56 

573.163 

243.137 

.432 

- 680.723 - 

17 

200.000 

556.617 

.000 

.000 

57 

573.133 

8 S 4.164 

.126 

2914.763 

18 

200.000 

556.617 

.000 

.000 

58 

572.896 

828.276 

■ 129 

2824.751 

lV 

1 48. 728 

540.769 

.000 

i ooo 

59 

572*866 

828.276 

* 129 

2624.750 - 

20 

.000 

.000 

.000 

.000 

60 

68.340 

828.276 

.016 

2813.405 

21 

.000 

.000 

.000 

.000 

61 

62.635 

1940.033 

• 006 

6734.924 

22 

" .0 00 

.000 

.000 

.000 

... 62 

62.619 

1940,033 

.000 

-.000 - 

23 

.000 

.ooo 

.000 

.ooo 

63 

13.923 

1664 . 94 R 

.000 

.000 

24 

.000 

• 000 

.000 

.000 

64 

1.728 

1375.358 

.000 

.000 

25 

.000 

. 000 --- 

.000 

.000 

65 

— 1*490 

1375.358 

*0 00 

- -.000 

26 

575.000 

55.000 

3.984 

- 45.494 

66 

*735 

832.814 

.000 

.000 

27 

574.905 

55.000 

3.964 

- 45.500 

67 

.329 

.000 

.ooo 

.000 

28 

574.931 

374.874 

" ‘ .280 

1204.582 

60 

.000 

.000 

.000 

.000 - - “■ — 

29 

574 . 9 J 7 

374.674 

.280 

1204.582 

69 

*000 

.000 

.000 

• ooo 

30 

574.917 

374.874 

■ .280 

1204.582 

70 

• ooo 

460.000 

• ooo 

*000 

31 

574 . 903 - 

374.874 

.280 

1204.582 

71 

.000 

508.461 

.000 

— . — # 0Q0 

32 

574.721 

456.094 

.230 

1511.287 

72 

*000 

509.729 

.000 

.000 

33 

574.704 

456.094 

.230 

1511.287 

73 

.000 

.OOO 

• ooo 

.000 

34 

“ 574.704 

4 S 6.094 

.230 

1511.287 

74 

.000 

.000 

.000 

.000 — 

35 

574.668 

456.094 

.230 

1511.286 

75 

.ooo 

.000 

.000 

.000 

36 

— - m 

574.513 

545.219 

.194 

1633.615 

76 

.0 00 

.000 . 

.000 

*000 

37 

574*493 

545.215 

.194 

1833.596 

“ 77 ‘ 

.000 

- - .000 

‘ *000 

“ .00 0 1 

36 

574.493 

S 45.215 

.194 

1833.598 

78 

.000 

.000 

.000 

.000 

39 

574.474 

545.215 

.194 

1833.598 

79 

.000 

.000 

.000 

.ooo 

40 

— 574.104 

460.652 ~ 

- .228 

•- 1526.077 

- 80 

.00 0 

.ooo 

- .000 

1.000 



Computer Case 31 B 


• CONDITION * OMATCH AMBIENT PRESSURE 


HYDRAULIC POWER — 10.00 
HYDRAULIC PUMP 30.57 
TOTAL GEAR BOX 40.57 


SEAR BOX LOSS 
LUBE PUMP 


FLOW 

SPECIFIC HEAT RATIO 
PRESSURE RATIO 


2.287 PRESSURE 

1.358 TEMPERATURE 

35.48 ENTHALPY 


•00 PSIA. 




15 oec 

72 

06136121 

24*00 

FIRST STAGE POWER 

33.43 

SPC 

3.382 

- AMW 

3.37 

4.00 

SECOND STAGE 


35.14 

O/F 

.671 




TOTAL TURBINE 


68.57 

PT OUT 

.347 

„ _ 



TURBINE 

INFORMATION 







62. *3 

1.77 EFFICIENCY 

1ST 

.437 

A 1 

.1517 

A3 

.5538 

1942.4 1373.5 EFFICIENCY 

2ND 

.398 

AH 

.2335 

A4 

. 6096 

.0 

# o efficiency 

TOTAL 

.460 

HP 

68.57 

N 

63000 


— ■ 


CONTROL VALVES 





PREHEATER bypass RECUPERATOR bypass 

OXYgFn TRIM 

OXYGEN FLOW 

HYDROGEN FLO* 

TEMPERATURE 

1149.34 

703.59 

749.95 

749-95 


749.95 

PRESSURE IN 

573.56 

573.85 

896.41 

479.22 


573.12 

PRESSURE OUT 

573.30 

573.62 

479.23 

68.92 


68.68 

effective AREA 

.15194 

.04742 

.00084 

.00156 


.00782 

FLOW 

“ .793 

.362 

.918 

.918 


1.360 

HX NO. 

FLOW IN PRESSURE 0<JT 

IN TEHP OUT 

IN H OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS. 

— 1 - cold side- 

— 1.368—574.98 574.93 

55,00 371.10 

-45.5 1189.9 

.289 1.000 

1.000 

1690.21 BTU/MIN 

hot 8IDE 

.575 573.40 573.38 

1149.34 256.18 

3941.0 732,3 

.616 1.000 

1.000 

4 PASS COUNT 


HX~NO. — ' FLOW “IN PRESSURE OUT IN TEMP OUT 

3 COLO SIDE 1.368 574.91 574.73 371.10 453.91 

HOT 8IDE 1.368 574.49 574.13 544.88 458,58 


HX NO, FLOW in PRESSURE OUT IN TEMP OUT 

5 COLD SIDE 1.368 574.70 574.53 453.91 544,89 

HOT-SIDE 57.000 - 200.00 198.71 556.37 540.34 

HX NO. FLOW in PRESSURE OUT IN TEMP OUT 

— 6 — Cold side — 1.368- 574 . n 573.90 458.56 703.59 

HOT SIDE 28.500 200.00 199,99 744.10 660.01 

HX NO. - FLOW —in PRESSURE OUT • IN TEMP OUT 

« COLD SIDE 1.006 573.66 573.62 703.59 1309.88 

HOT SIDE 2.287 1.54 .77 1373.51 930-87 


HX NO. FLOW in PRESSURE OUT IN TEMP OUT 

9 COLD SIDE 1.366 573.36 573.15 774.13 749. 9S 

HOT SIDE ,918 -900.00 899.96 300.00 749.95 


r n h 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

U89.9 

1503.2 

.477 

1.000 

1.000 

428.69 BTU/MIN 

1632-4 

1520.4 

.497 

1.000 

1.000 

6 PASS PARALL 

IN H 

OUT 

EFF. 

scale 

FACTOR 

heat TRANS. 

1503.2 

1632.5 

.666 

1.000 

1.000 

450.41 BTU/MIN 

• 0 

. .0 

.156 

1.000 

1.000 

4 PASS COUNT 

IN ■ H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRAnS. 

1520.4 

2388.6 

.858 

1.090 

1.000 

1187.61 BTU/MIN— 

.0 

.0 

.295 

1.000 

1.000 

4 PASS COUNT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS.-- 

2388.6 

4504.4 

.905 

1.000 

1.000 

2128.10 BTU/MIN 

• 0 

.0 

.661 

1.000 

1.000 

2 PASS COUNT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

2635.8 

2551.0 

.05! 

1.000 

1.000 

-115.94 BTU/MIN 

35.4 

160.9 

,949 

1.000 

1.000 

- -1-PASS PARALL 



Computer Case 


STATION 

PRESSURE 

temperature 

Rho 1 

ENTHALPY 

STaTI 

1 

— .000 

.000 

• 000 

.000 

41 

z 

.000 

,000 

.000 

.000 

42 


.000 

.000 

.000 

.000 

43 



.000 

,000 

.000 

• 000 

44 

s 

900.000 

300.000 

16,648 

35.434 

45 

6 

699,960 

749.948 

3.673 

160.659 

48 

7 

“ 896,020 

749,948 

3.659 

160.872 

47 

6 

$90,412 

749.946 

3.659 

160.872 

48 

9 

479.229 

749.948 

1 .955 

162.390 

49 

$0 — 

- ”479.215 

749.948 

1.955 

162.390 

50 

11 

66.916 

749,946 

.28 1 

163,921 

51 

12 

200.000 

744.101 

.000 

.000 

52 ■ 

13 

' 199.994 

- 660.013 

.000 

.000 

53 

14 

199.994 

660.013 

.000 

.000 

54 

IS 

199.994 

66 0.013 

.000 

.000 

55 

16 

- 200.000 

556.366 

.000 

.000 

56 

17 

200.000 

556.366 

.000 

.000 

57 

16 

200.000 

556,366 

.000 

.000 

55 

19- 

198.709 

540.340 

.000 

.000 

59 

20 

.000 

.000 

• 000 

.000 

60 

21 

.000 

.000 

.000 

.000 

61 

“ 22 

.000 

.0 00 

.000 

.000 

62 

23 

.000 

.000 

• 000 

.000 

63 

24 

.000 

.000 

.000 

.000 

64 

25 

.000 

.000 

" ‘ ' .000 

.000 

65 

26 

575.000 

55.000 

3.984 

-45.499 

66 

27 

574.985 

55.000 

3.964 

-45.500 

67 

28 

574.932 

371.104 

.263 

1169.905 

66 

29 

574.919 

371,104 

.283 

1189.905 

69 

30 

574.919 

371.104 

.263 

1169.905 

7 0 

“ 31 

574.906 

—371,104 

• 283 

1189.905 

71 

32 

574.72$ 

453. <*12 

.232 

1503.245 

72 

33 

574.712 

453.<>12 

.232 

1503.244 

73 

34 

— 574.712 

453.912 

• 232 

1503.244 

... 74 . 

35 

574.696 

453.912 

.232 

1503.244 

75 

36 

574.525 

544.888 

• 194 

1632.456 

76 

37 

574.506 

544.880 

• 194 

1832.424 

77 

36 

574.506 

544.880 

.194 

1832.424 

78 

39 

574.487 

544.680 

• 194 

1832,424 

79 

— 40 - 

574«126- 

458.575 

- .229 

1520.422 

‘ ftQ 


(Conti nued) 


iessure 

rEMpFRATURF 

RHO 1 

entmlpy 

574*110 

458,575 

.229 

1520. .22 

573.903 

703,592 

.156 

2388.605 

573,878 

703,592 

.156 

2388,605 

573.878 

703.592 

.156 

2368.605 

573-654 

703.592 

« 156 

2368.608 

573.058 

703.592 

.156 

2368.600 

573.616 

1309,877 

• 083 

*50. .360 

573-653 

703.592 

.156 

2368.606 

573.016 

703.592 

.000 

.000 

573.616 

' 1149.345 

.094 

-39.1,0118 

573.576 

1149,345 

.094 

39.1,0.7 

573.562 

1149,345 

.094 

39.1,0.7 

573.362 

.000 

.000 

.000 

573-365 

774.U9 

.139 

2635.791 

573.399 

1149,345 

.094 

39*1,0.3 

573.365 

256.182 

.409 

732.300 

573.358 

774.129 

.139 

2635.790 

573.147 

749,949 

,144 

2551.0.8 

573-121 

749,949 

.144 

2551.0.8 

68.677 

749,949 

• 0 16 

25.0.325 

62.942 

1942.353 

.006 

6741.76. 

62*926 

1942.353 

.000 

.000 

14.011 

1664.999 

.000 

.000 

1.774 

1373,513 

.000 

.000 

1-541 

1373.513 

.000 

.000 - 

,775 

930.070 

.000 

.000 

• 347 

.000 

.000 

.000 

• 000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

,000 

460.000 

,000 

.000 

,000 

. 506.204 

.000 

.000 — 

.000 

509,47? 

.000 

.000 

.000 

.000 

.000 

.000 

.000, 

.000 

.000 

.000 - 

.000 

.000 

,000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

• 000 

,000 

,000 

.000 

• 000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1.000 -- 




*7ll- 


Computer Case 32 


* CONDITION * DMATCH AMBIENT PRESSURE ,00 PSIA. 


IS DEC 72 08|36i47 ~ 


HYDRAULIC POWER 90,00 GEAR BOX LOSS 

HYDRAULIC PUMP 35,19 LUBE PUMP 

TOTAL GEAR BOX 125.14 


FLOW 4,996 PRESSURE 

SPECIFIC HEATRATIO 1,357 TEMPERATURE 

PRESSURE RATIO 3B.65 ENTHALPY 


24.00 FIRST STAGE POWER 

4,00 SECOND STAGE 

TOTAL TURBINE 

TURBINE INFORMATION 
137.16 3.55 EFFICIENCY 1ST 

1951.2 1365,0 EFFICIENCY 2ND 

.0 .0 EFFICIENCY TOTA 


74*78 

SPC 

2.396 

AMW 

78.37 

O/F 

.688 


153 ,14 

PT OUT 

.660 


.444 

A1 

.1517 

A3 

.399 

A2 

'.2335 

A4 

• 466 

HP 

153.14 

N 


3.40 


.5538 

.6096 

63000. 


co 


— - control valves 

PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW .HYDROGEN FLOW 

TEMPERATURE 1190.36 576.10 729.75 729.75 729.79 

PRESSURE IN 566.07 570.02 662.65 484.67 ” 565.23 

PRESSURE OUT 566.17 570.02 484.74 150.25 149.73 

EFFECTIVE AREA ,07461 .00000 .00166 .00339 ,01693 

FLOW 1.233 •” .000 2.038 2.038 "" 2.960 


HX 

HO. 


FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

— 

1— COLO 

SIDE"”' 

2.960 

574.93 

574.67 

55.00 426.16 


HOT 

SIDE 

1.727 

566.41 

5S6 * 1 8 

1190.36 441.88 

HX 

NO,- 

* — 

FLOW - 

IN PRESSURE OUT 

IN TEMP OUT 


3 COLO 

SIDE 

2.960 

574.53 

573.69 

426.16 460.04 


HOT 

SIDE 

2.96® 

572.65 

571.13 

498.52 464.02 

HX 

NO. 


FLOW 

IN PRESSURE OUT 

IN TEMP OUT 


5 COLO 

SIDE 

2.960 

573.54 

572,82 

460.04 496,53 


HOT SIDE 57.000--200.00 191.67 516.23 500.62 

MX NO. FLOW in PRESSURE OUT IN TEMP OUT 

6— COL 0 SIDE 2.960-571.05 570.21 464.02 576,10 

HOT SIDE 28,500 200,00 199,92 648,06 557.33 

— HX NO, FLOW IN PRESSURE OUT--~IN TEMP OUT 

S COLO SIDE 2,960 568.56 568.30 576.10 1190.39 

HOT SIDE 4,996 3.00 1*52 1365.04 760.33 

HX NO. FLOW in PRESSURE OUT IN TEMP OUT 

9 COL<> SIDE 2.960 566.05 565. 3S 753.59 729.79 

HOT SIDE 2.036 900.00 899.85 300.00 729.75 


IN H OUT EFF. SCALE FACTOR HEAT TRANS. 

-45.5 1400.0 .327 1.000 1.000 4276.71 BTU/'MIN 

4083.6 1458. S .659 1.000 1.000 4 PASS COUNT 

IN H OUT • EFF. SCALE FACTOR HEAT TRANS. 

1400.0 1525,8 ,468 1.000 1.000 372,55 8TU/MIN 

1 &66 .2 1540,4 ,477 1.000 1.000 6 PASS RARALL 


IN H 

OUT 

EFF, 

SCALE 

FACTOR 

HEAT TRANS. 

1525, a 

1666.3 

.665 

1.000 

1.000 

415.76 BTU/KIN 

*0 

.0 

.274 

1.000 

i.ooo— 

4 Pass count 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

1540-4 ■ 

-1941.7 

.609 

1.000 

1.O0O-- 

1187.88 BTU/HIN 

.0 

.0 

.493 

1.000 

1.000 

4 PASS COUNT 

IN H- 

OUT 

EFF. 

SCALE 

factor — 

HEAT TRANS. 

194*, 7 

4083.6 

.779 

1.000 

1.000 

6340.25 BTU/HIN 

.0 

.0 

,766 

1.000 

1.000 

2 PASS COUNT 

IN H 

OUT 

EFF; 

SCALE 

FACTOR 

HEAT TRANS. 

2563,7 

2460.2 

,052 

1,000 

1,000 

-246.97 BTU/MIN 

35.4 

156.1 

.947 

1,000 

1.000 

1 PASS PARAUL 



Computer Case 32 (Continued) 


STATION pressure TEMP£Ra t U*E RHO ENTHALPY 


STATION PRESSURE TEMPERATURE RHO ENTHALPY 


26 



— j 

.000 

.0 00 

.000 

.000 

41 

571.051 

464.020 

.225 

1540.448 


i 

• 000 

.000 

.000 

.000 

42 

570.206 

576.096 

.185 

1941,747 


3 

• 000 

.000 

.000 

.000 

43 

570.111 

576.096 

.185 

l 9 <tl .745 


— a 

.000 

.000 

*000 

.000 

44 

570.111 

576.096 

.165 

1941.745 


5 

900.000 

300.000 

16.648 

35.434 

45 

570.015 

576.096 

.165 

1941.743 


6 

899.651 

729.755 

3.814 

156.063 

46 

566*585 

576.096 

.185 

1941.716 


7 — 

862.888 — 

729.755 

3.742 

156.130 

47 

568.298 

1190.390 

.009 

4083.624 


6 

892.852 

729.755 

3.741 

156.130 

48 . 

570.015 

576.096 

.185 

1941.743 


9 

484.739 

729.755 

2.050 

157.711 

49 

570.015 

576.096 

.000 

.000 


to — 

484 . 673 ’" 

~ 729.755 

2.050 

157.711 

50 

S 68.299 

1190.383 

.089 

4083.599 


11 

ISO . 248 

729.755 

.634 

159.074 

51 

568.100 

1190.383 

.069 

4063.594 


12 

200.000 

608.059 

*000 

.000 

52 

568.066 

1190.383 

.089 

4063.594 


13 ""-: 

— 199.920 

557 .133 

*0 00 

.0 00 

53 

■ 566.175 

.000 

.000 

.0 00 


14 

199.920 

557.333 

.000 

.000 

54 

566.179 

753.591 

.142 

2563.664 


15 

199.920 

557.333 

.000 

.000 

55 

566.412 

1190.383 

.089 

4083.554 


- 1 6 

200.000 

” 516.230 

.000 

• • .000 

56 - 

■ 566.179 - 

441 . 6/7 

.234 

1458.546 


17 

200,000 

516.230 

.000 

.000 

57 

566.054 

753.591 

.142 

2563.661 

CD 

18 

200.000 

516.230 

.000 

.000 

58 

565.348 

729.786 

*147 

2480.228 

1 

“19 “ 

191.669 

500.821 

.000 

*ooo 

59 

565.228 

729.786 

.147 

2480.226 " - 


20 

.000 

.000 

.000 

.000 

60 

149.727 

729.786 

.040 

2471.565 

vn 

21 

• 000 

.000 

,000 

.000 

61 

137.218 

1951.211 

.013 

6776.135 


“ 22 

• 000 

.000 

.000 

.000 

62 

137.182 

1951.211 

.000 

- .000 


23 

• 000 

.000 

.000 

.000 

63 

29.932 

l 6 b 4 .999 

.000 

.000 


24 

.000 

.000 

.000 

.000 

64 

3.550 

1365.042 

.000 

.000 


25 

.000 

.000 

.000 

.000 

65 

3*003 

1365.042 

.00 0 •" 

- .0 00 


26 

575.000 

55.000 

3.964 

- 45.499 

66 

1.519 

760.331 

• 000 

.000 


27 

574.929 

55.000 

3.964 

- 45.500 

67 

.680 

.000 

.000 

.000 


2 * 

— 57 a . 669 

926.159 

.246 

1399.961 

68 

.000 

.000 

.000 - 

.000 


29 

574.597 

926.159 

.246 

1399.961 

69 

.000 

.000 

.000 

.000 


30 

574.597 

926.159 

.246 

1399.961 

70 

.000 

460. 000 

.ono 

.000 


31 

574 . 526 “ 

~ 926.159 

.246 

1399.960 

71 

- *000 

465.832 - 

.000 

.000 


32 

573 . 69 a 

460.090 

.228 

1525.616 

72 

. QO 0 

467.150 

.000 

.000 


33 

573.616 

460.090 

.228 

1525.615 

73 

.000 

.000 

.000 

.000 


34 

573.616 

460.040 

.228 

1525.815 

74 

- • - .000 

.000 

.000 • 

,000 - 


35 

573.539 

460.040 

.228 

1525.814 

75 

.000 

.000 

.000 

.000 


36 

572.817 

498.533 

.210 

1666.270 

76 

.000 

.OQO 

.000 

.000 


37 

572.734 

498.515 

.210 

1666.204 

77 

— • .000 • 

• .000 

.000 

.000 


36 

572.734 

498.515 

>210 

1 b 66 ,204 

76 

.000 

.000 

.000 

.000 


39 

572.650 

498.515 

.210 

1666.203 

79 

.000 

.000 

.000 

.000 


40 

571.129 

464.020 

.225 

1540.449 

80 

.000 

.000 

.000 

1.000 



911 - 


Computer Case 33 


* CONDITION * OMATCH AMBIENT PRESSURE *00 PSIA. 15 DEC 72 - 08«37l21 


HYDRAULIC POWER - 

- J80 

,00 gear box loss 

> 24.00 

FIRST STAGE power 121, 

52 

$PC 

2.192- “ AMW 3.45 

HYDRAULIC PUMP 

40 

.29 LUBE PUMP 

4.00 

SECOND STAGE 

126, 

76 

O/F 

.713 

TOTAL GEAR BOX 

220 

.29 


TOTAL TURBINE 

248. 

26 

PT OUT 

1.075 




TURBINE INFORMATION 






flow 


6.047 PRESSURE 

219.69 5. 

52 EFFICIENCY 

1ST 

.450 

A1 

, 15 i7 A3 -5538 

— SPECIFIC“HEAT ratio - 

1.356 TEMPERATURE 1957.5 1359 

.9 EFFICIENCY ■ 

2ND 

.403 

a 2 - 

-.2335 " A4 .6096 

pressure ratio 


39.79 ENTHALPY 

.0 

,0 EFFICIENCY 

TOTAL 

.492 

HP 

248,28 N 63000. 

— - - - — 



CONTROL VALVES 






---- 


PREHEATER BYPASS RECUPERATOR BYPASS 

OXYgFn TRIM 

OXYGEN 

FLOW 

HYDROGEN flow 

TEMPERATURE 

1165,09 

534,03 

694.57 


694 

.57 


694,75 

— PRESSURE IN 

— • 

557.70 

562,39 

853.37 


486 

.49 

• •• — * 

547 .96 

PRESSURE OUT 


550.00 

562.39 

486.65 


240 

.48 


239.66 

EFFECTIVE AREA 


,03662 

,00000 

.00310 


.00541 


,02705 

— FLOW 

. 

1.224 

.000 

3,349 


3. 

349 


- «.*98 — 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

heat trans. 

1 COLO SIDE 

4.696 

574.62 574.18 

55.00 436.07 

-45.5 - 

1437.1 

.34 3 ■- 

1*000 

1 . 000 - 

6964,93 BTU/MIN 

HOT SIDE 

3,474 

550.99 549,99 

1165.09 560,12 

3995.2 

1865.4 

.545 

1.000 

WGOO 

4 PASS COUNT 

— HX no. 

FLOW 

IN PRESSURE OUT * 

IN TEMP OUT 

■ IN H 

OUT 

-EFF, - 

- SCALE 

FACTOR 

HEAT TRANS, 

3 COLO SIDE 

4.699 

573.61 571.79 

436.07 459,94 

1437.1 

1525,4 

,457 

1.000 

1.000 

415.12 BTU/MIN 

HOT SIDE 

4. 698 

569.24 565.59 

488.35 464.16 

1629.3 

1540.9 

.463 

1.000 

1.000 

6 PASS PARALL 

HX NO* 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

5 COLO SIDE 

4.696 

571.40 569.66 

459*94 496.31 

1525 • 4 

1629,1 

.532 

1.000 

1.000 

487.31 BTU/MIN 

HOT "SIDE' 

57.000 

- 200.00 169.27 — 

513.28 495,13 

.0 

• 0 

.340 

- 1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

heat TRANS. 

6 COLO SIDE”— 

4.698 

565.39 562.85 

464.16 534.03 

- 1540-9 

1793.8 

,445 — 

- 1.000 

1.000 

1167.93 BTU/MIN 

HOT SIDE 

28.500 

200*00 199.80 

621.18 528.96 

• 0 

.0 

,587 

1.000 

1.000 

4 PASS COUNT 

■HX NO. 

PLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

heat trans. 

e cold SIDE 

4.698 

558.93 558.23 

534.03 1165.07 

1793-7 

3995.4 

.764 

1.000 

1*000 

10343.17 BTU/MIN 

HOT SIOE 

8,047 

4.63 2.40 

1359.87 747.29 

.0 

.0 

.742 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

* COLD SIDE 

4.698 

549.69 548.26 

717.68 694.75 

2437.5 

2357,1 

.055 

1.000 

1.000 

-377.50 BTU/MIN 

HOT SIDE 

3.349 

900.00 899.65 

300.00 694.57 

35.4 

147.7 

.945 

1.000 

1.000 

1 PASS PARALL 



Computer Case 33 (Continued) 


station 

pressure temperature 

f » H 0 fcNTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO ENTRALPY 



.000 

.000 

.000 

.000 

41 

565.390 

464.163 

.223 

1540.904 

2 

• 000 

.000 

.000 

.000 

42 

562*845 

534.029 

• 193 

1793.769 

3 

• 000 

• 000 

.000 

.000 

43 

562.615 

534.029 

• 1 93 

1793*765 

u - — 

.000 

.000 

.000 

.000 

44 

562.615 

534.029 

*193 

1793.765 

5 

<> 00.000 

300.000 

16.648 

35.434 

45 

562-385 

534.029 

.193 

1793.761 

6 

899*650 

694,575 

4 , 058 ' 

147.707 

4 b 

558.935 

534.029 

.192 

1793.704 

7 

653.068 

6 <> 4.575 

3.848 

147.914 

47 

558.232 

1165.075 

*090 

3995.368 

8 

853.370 

694.575 

3.848 

147.914 

48 

562*385 

534.029 

.193 

1793,761 

9 

466.652 

694.575 

2,164 

149.585 

49 

562.365 

534,029 

.000 

.000 

1 o — 

066.087 

694.575 

2.184 

149.566 

50 

556.231 

1165.067 

.090 

- 3995.412 

U 

240.483 

694.575 

1.076 

150.721 

51 

557.738 

1165.087 

.090 

3995.401 

12 

200.000 

621.180 

.000 

,000 

52 

557.704 

1165.087 ' 

.090 

3995.400 

13 

190.800 

526.959 

‘ .000 

.000 

53 

549,997 

,000 

.000 

,000 

19 

199,500 

528.959 

.000 

.000 

54 

549,992 

717,677 

.146 

2437.478 

15 

199,604 

528.959 

.000 

.00 0 

55 

550.988 

1165.087 

.069 

3995.239 

16 

200.000 

513.276 

"".000 

. 000 ” 

56 

549.992 

560.120 

. 1 B 2 

• 1885.413 

17 

200,000 

• 513.276 

.000 

.000 

57 

549.687 

717.677 

.146 

2437.472 

10 

200.000 

513,276 

.000 

.000 

58 

548.257 

694.752 

.151 

2357.117 

19 

189.268 

495.132 

.000 

.000 

59 

547.963 

694.752 

— *151 

2357.112 

20 

• 000 

.000 

.000 

• 000 

60 

239.657 

694,752 

.067 

2350.945 

21 

• 000 

,000 

,000 

.000 

61 

219.747 

1957.513 

.021 

6801.715 

22 

• 000 

.000 

" *000 

.000 

“ 62 

219.690 

1957.513 

.000 

.00 0 

23 

• ooo 

.000 

• 000 

.000 

63 

47.313 

1665,001 

.000 

.ooo 

24 

.000 

.000 

*000 

.000 

64 

5.521 

1359.872 

• 000 

.000 

25 

.000 

.000 

.000 

.000 

““ 65 

4*627 

1359.872 

— .000 

.000 

26 

575.000 

55.000 

3.984 

- 45.499 

66 

2.402 

747.292 

,000 

,000 

27 

574.822 

55.000 

3.984 

- 4 S .502 

67 

1 . 07 S 

.000 

.000 

• ooo 

26 

574.179 

‘ 436.071 

.241 

1437.065 

68 

.00 0 

.000 

- .000 

. 000 ' 

29 

573.995 

43 b . 071 

.241 

1437,063 

69 

.000 

.000 

• 000 

,000 

30 

573.995 

436.071 

• 241 

1437.063 

70 

.ooo 

460.000 

.000 

.000 

31 

573.810 

436 . 071 ' 

*” *240 

1437.061 

71 

.000 

““ 462.702 

• ooo 

”•000 

32 

571.788 

459.940 

.227 

1525.424 

72 

• ooo 

464.033 

• ooo 

.000 

33 

571.593 

459.940 

• 227 

1525.421 

73 

• ooo 

.000 

.000 

.000 

34 

571.593 

- 450.940 

.227 

1525.421 

— 74 

■■ . 000 ' 

- .000 

.000 

.600 

35 

571.397 

459.940 

.227 

1525.419 

75 

• ooo 

.000 

,000 

.000 

36 

569 *662 

488.313 

• 214 

1629.148 

7 b 

.000 

.000 

,000 

.000 

37 

569,053 

— 468,350 

.214 

1629.279 

77 J 

- — - .ooo 

“.000 

- .00 0 

.000 

36 

569 , 4 S 3 

468.350 

• 214 

1629,279 

' 78 

.000 

.000 

*000 

,000 

39 

569.245 

488.350 

• 213 

1629.276 

79 

.000 

.000 

.000 

.000 

00 

565.590 

464.163 

.223 

- 1540.906 

8 o 

• ooo 

-•. ooo - 

-",00 0 

uooo 

HX 

a 8.00000 

PHQ » 

• 12.8284 

PHO » . 

516204 







-118 


Computer Case 3*» 


— * CONDITION * DMATCH AMBIENT PRESSURE 


.00 PSIA. 


15 DEC 72 0*|37!38 


— HYORAUUC POWER 270.00 

HYDRAULIC PUMP 45.43 

TOTAL GEAR SOX 315.43 


gear box loss 

LUBE PUMP 


24.00 

4,00 


first stage power 

SECOND STAGE 

total turbine 


168.41 — SPC ' 

175.02 O/F 

343.43 PT OUT 


2.107- AHW 3-A9 
.729 
1.471 


FLOW 11.078 

SPECIFIC HEAT RATIO 1.356 

PRESSURE RATIO 40,44 


TURBINE INFORMATION 

PRESSURE 301.40 7.45 EFFICIENCY 1ST 

TEMPERATURE 1961.9 1356.5 EFFICIENCY 2ND 

ENTHALPY .0 .0 efficiency total 


.454 Al . 1 S 1 7 A 3 

.406 A2 - .2335 — AA 

.097 Hp 343.43 N 


-5538 

.6096 

63000. 


CD 


CONTROL VAIVE5 


PREHEATER bypass recuperator BYPASS 


TEMPERATURE 

1147.33 

515.22 

PRESSURE IN ' 

544.30 

552.61 

PRESSURE OUT 

522.58 

552.81 

EFFECTIVE AREA 


• 01164 

.00000 

FLOW 


.650 

.000 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

1 COL* SIDE 

6.406 

574.67 573.49 

~ 55.00 441.70 

HOT SIDE 

5,756 

525,71 522,89 

1147.33 642.54 

“ HX NO, 

-FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

3 COLD SIDE 

6.406 

572,80 569.12 

441.70 459.98 

HOT SIDE 

6.4Q6 

564.49 557.86 

482.61 464.14 

NX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

5 COLO SIDE 

6.406 

566.3’ 565.27 

459,98 482*60 

HOT SIDE 

57.000 

200,00 188,07 

512.34 492, S5 

hx NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

“* COLO SIDE- - 

- 6.406 

557.48 553.65 

- • 464.14 515.22 

HOT SIDE 

26,500 

200*00 199.73 

6H.76 518. B2 

HX NO, 

FLOW 

IN PRESSURE OUT 

- IN TEMP OUT 

8 COLD SIDE 

6.406 

546.51 545.22 

515.22 1147.32 

HOT SIDE 

11.076 

6.21 3.29 

1356.47 748.53 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

9 cold side 

6.406 

522.31 520.21 

693.75 67i.50 

HOT SIDE -• ’ 

4.671 

900.00 899,36 

300.00 671.06 


OXYGEN TRIM OXYGFN FLOW HYoROGEN FLOW 

671.06 671.06 671.50 

806.97 486.22 - 519.65 

486.53 329.78 328.66 

.00453 .00782 .03911 

4.671 4.671 — 6.406 

IN H OUT EFF. SCALE FACTOR HEAT TRANS. 

" -45.5 1458.0 .354 1.000“ 1.000 9631.63 BTU/MIN 

3932.9 2173.7 .462 1.000 1.000 4 PASS COUNT 

IN H OUT EFF. SCALE FACTOR HEAT TRANS. 

1458,0 1525.5 .447 1.000 1.000 432.88 BTU/MIN 

1608.4 1540,7 .451 1.000 1.000 6 PAS8 PARALL 


IN H OUT EFF. SCALE FACTOR HEAT TRANS. 

1525.5 1606.3 .432 1.000 1.000 530.41 BTU/MIN 

.0 .0 ,378 1.000 1.000 4 PASS COUNT 

IN H OUT EFF. SCALE FACTOR HEAT TRANS. 

1540.7 - 1726.2 .346 1.000 - 1.000 1188.00 BTU/MIN 

.0 .0 ,630 i.QOO 1.000 4 PASS COUNT 

IN H OUT EFF. SCALE FACTOR HEAT TRANS. 

1726.0 3933.3 .751 1.000 1.000 14140.73 BTU/MIN 

.0 ,0 .723 1.000 1.000 2 PASS COUNT 


IN H OUT EFF. SCALE FACTOR HEAT TRAnS. 

2353.1 2275.1 .057 1.000 1.000 -499.77 BTU/MIN 

35.4 142.1 .942 - 1.000 1.000 - -1 PA8S- PARALL 



Computer Case 3k (Continued) 


STATION PRESSURE TEMPERATURE RhO enthalpy STATION PRESSURE TEMPERATURE RHO ENTHALPY 


1 

*000 

.000 

.000 

.000 

41 

557.404 

464.141 

.220 

1540.719 

2 

• 000 

.000 

.000 

.000 

42 

553-648 

515.216 

• 197 

1726.159 

3 

.000 

• 000 

.000 

.000 

43 

553.229 

515.216 

.197 

1726.152 

4 

.000 •- 

.000 

♦ 000 

. 000 ' 

44 

553.229 

515.216 

- . 197 - 

1726.152 

5 

’ 00.000 

300.000 

16.640 

35.434 

45 

552.809 

515.216 

.197 

1726.146 

6 

899,356 

671.063 

4.221 

142.123 

46 

546.509 

515.216 

• 1 95 

1726.047 

7 

• 807.153 

671.063 

- 3.783 

142.571 

47 

545.225 

1147.321 

.090 

3933.335 

a 

806.967 

671.063 

3.783 

142.572 

40 

552.809 

515.216 

.197 

1726,146 

9 

486.529 

671.063 

2.266 

144.159 

49 

552.809 

515.216 

.000 

.000 

-io — 

- 406.219 

671.063 

2.267 

144.161 

50 

545.225 

1147.326 

.090 

- 3933.349 

u 

329.701 

671.063 

1.533 

144.956 

51 

544.305 

1147.326 

.090 

3933.327 

12 

200.000 

611.763 

.000 

.000 

52 

544.296 

1147.326 

.090 

3 <? 33,327 

13 

“ 199.729 

516.816 

.000 

.000 

53 

522.561 

,000 

.000 

.000 

M 

199.729 

516.016 

.000 

.000 

54 

522.866 

693.754 

• 144 

2353.109 

15 

199.729 

510.816 

.000 

.000 

55 

525.715 

1147,326 

.067 

3932.883 

16 

200.000 

512.341 

.000 

. 0 0 0 

~ 56 

522.888 

642.543 

.155 

2173.703 

17 

200.000 

512.341 

.000 

.000 

57 

522.314 

693.754 

* 1 44 

2353.090 

10 

200.000 

512.341 

.000 

.000 

56 

520.206 

671.497 

.146 

2275.086 

19 

100.068 

492.554 

.00 0 

.000 

59 

519.649 

671.497 

.146 

* 2275.075 

20 

.000 

• 000 

.000 

.000 

60 

328.659 

671.497 

.095 

2271.363 

21 

• 000 

.000 

.000 

.000 

61 

301.474 

1961.070 

.029 

6819.527 

22 

. 000 '“'' 

.000 - 

' " .000 

.000 

62 

301.397 

1961.070 

*ono 

' .000 

23 

.000 

.000 

.000 

.000 

63 

64.305 

1665.001 

• ooo 

.000 

24 

• 000 

.000 

.000 

.000 

64 

7.453 

1356.472 

.000 

.000 

25 

.000 

.000 

. O 00 

.000 

” 65 

'•' 6.212 

1356.472 

" 1 .000 

.000 

26 

575.000 

55.000 

3.904 

- 45.499 

66 

3.288 

740.530 

.000 

.000 

27 

574.668 

55.000 

3.964 

- 45.504 

67 

1.471 

.000 

. .ooo 

.000 

28 

573.492 

441.700 

.237 

1457.970 

60 

-- *000 

.000 

.000 

.000 

29 

573.144 

441.700 

.237 

1457.966 

69 

• ooo 

.000 

• 000 : 

.000 

30 

573.144 

441,700 

.237 

1457.966 

70 

• 000 

460 . 000 ' 

.000 

.000 

31 

572.795 ' 

441.700 

.237 

1457.962 

71 

.000 

461.713 

,000 

.ooo 

32 

569.121 

459.979 

.226 

1525 . S 32 

72 

• ooo 

463.046 

.000 

.000 

33 

568,756 

459.979 

.226 

1525.527 

73 

• 000 

.000 

.000 

.000 

34 

568.756 -- 

459.979 

.226 

1525.527 

74 

.000 

- .000 

.00 0 

.000 

35 

568.390 

459.979 

.226 

1525.523 

75 

.000 

.000 

.000 

,000 

36 

565.266 

462.600 

• 214 

1608.317 

76 

.000 

.000 

.000 

.000 

37 

564.680 

482.614 

• 210 

1608.363 

77 

.000 

• 000 

.000 

— 1 - .000 

30 

564.880 

482.614 

.214 

1608.363 

78 

.000 

.000 

.ooo 

.000 

39 

564.494 

482.614 

• 214 

1606.356 

79 

• 000 

.000 

.000 

.000 

-40 - 

557.860 

464 . 141 — 

.220 — 

1540.724 

00 

.0 00 

.000 

.000- 

1.000 
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Computer Case 36B 


* CONDITIO* * 0VPASS AMBIENT PRESSURE 

14.70 PSIA. 




19 DEC 

72 

iSiSOtSB 

HYDRAULIC POWER 

.00 

GEAR BOX LOSS 

24.00 

FIRST STAGE POWER 

43*24 

SPC 

6.006 

AMW 

3- 36 

HYDRAULIC PUMP 

30.00 

LUBE PUMP 

4.00 

SECONO STAGE 


1^.76 

O/F 

.669 



TOTAL GEAR BOX 

30.00 



total turbine 


58.00 

PT OUT 

14.700 






TURBINE 

INFORMATION 






.5538 

FLOW 

3.003 

PRESSURE 

62,60 14 

.97 EFPICIENCY 

1ST 

.443 

n 

.1517 

A3 

SPECIFIC HEAT RATIO 

1.356 

TEMPERATURE 

1937.0 1571. 9 EFFICIENCY 

2ND 

.577 

A2 

.2335 

A4 

.6096 

PRES3URE RATIO 

5.52 

ENTHALPY 

• 0 

.0 EFFICIENCY 

TOTAL 

.521 

HP 

56.00 

N 

63000. 


CONTROL VALVES 



PREHEATER BYPASS RECUPERATOR BYPASS 

OXYGEN T p IM 

OXYGEN 

FLOW 

hydrogen flow 

TEMPERATURE 

1053.15 

661.84 

749,87 


709 

.07 


749.88 

PRESSURE IN 


572.70 

573.00 

693.65 


076 

.49 


572.19 

PRESSURE OUT 


572.61 

572.66 

476.52 



90 

.44 


90.12 

EFFECTIVE AREA 


.23116 

.17253 

.00110 



.00206 


.01031 

. PLOW 


1.196 

1.013 

1.203 



1' 

203 


1.600 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF. 


3CALE 

FACTOR 

HEAT TRANS. 

1 cold side 

1.600 

574.97 574.90 

55.00 267,04 

-45,5 

A56-0 

.232 


1.000 

1.000 

1622.36 BTU/MIN 

HOT SIDE 

.604 

572.63 572.61 

1053.15 221.31 

3606.6 

■596.1 

.833 


1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN M 

OUT 

eff. 


SCALE 

FACTOR 

HEAT TRANS. 

3 COLD SIDE 

1.600 

57a. 67 574.60 

267.04 460.06 

656.0 

1526.0 

.061 


1.000 

1.000 

1205.73 BTU/MIN 

HOT SIDE 

1.600 

S74.14 573.47 

662,60 47S.40 

2245.7 

1502.1 

.099 


1.000 

1.000 

6 PASS PARALL 

~HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

HEAT TRANS. 

5 COLO SIDE 

1.600 

574.54 574,22 

460,00 662,76 

1526,0 

2205.5 

.*83 


1.000 

1.000 

1 294.95 BtU/MIN 

HOT SIDE 

57.000 

200.00 199.96 

669.64 648,52 

.0 

.0 

.179 


1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

HEAT TRANS. 

6 Cold side 

1.600 

573.44 573.09 

475.40 661.64 

1502.1 

220?. 3 

.765 


1.000 

1.000 

11B8.00 BTU/MIN 

HOT SIDE 

26.500 

200.00 199.99 

713.03 6P6.76 

.0 

.0 

.363 


1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRFSSURE OUT 

in TEMP OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

HEAT TRANS. 

6 COLO SIDE 

.706 

572.90 572.66 

661,84 1557,47 

2242.3 

5376.9 

.980 


1.000 

1.000 

2464.96 BTU/MIN 

HOT SIDE 

3.003 

14.92 14.76 

1571,65 1183.04 

.0 

.0 

.027 


1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

EFF. 


SCALE 

FACTOR 

' HEAT TRANS. 

9 COt.0 SIDE 

1.000 

572.57 572.24 

773.95 749.86 

2635.1 

2550. A 

.051 


1.000 

1.000 

-151,04 BTU/MIN 

HDT SIDE 

1,203 

900.00 699.94 

300.00 7 a 9,87 

35.4 

160. S 

,949 


1.000 

1.000 

1 PASS PARALL 



Computer Case 3 6B (Continued) 


STATION 

PRESSURE TEMPERATURE 

RH0 enthalpy 

STATION 

PRESSUPE ’ 

TEMPER A TURF 

RHO ENTHALPY 

1 

• ooo 

• 000 

.000 

.ooo 

41 

573.436 

875.398 

.221 

15BP.143 

2 

.000 

• 000 

.000 

• ooo 

42 

573.000 

661.837 

.165 

2242,267 

3 

.000 

.000 

.000 

.000 

43 

573.089 

661.837 

.165 

2242,266 

4 

.000 

.000 

.000 

.000 

44 

573.049 

661.837 

.165 

2242.266 

■ 5 

908.000 

300.000 

18.648 

35.838 

45 

573.009 

661 .6 37 

.165 

2242.265 

6 

999.939 

749.872 

3.674 

160.641 

46 

572.896 

661.637 

.165 

2282,263 

7 

893.863 

749.872 

3.649 

180.883 

47 

572.665 

1557.471 

.071 

5376.099 

8 

893.850 

“749.872 

3.649 

160. B63 

“ 46 

572.997 

661,637 

.165 

2242.265 

9 

476. 517 

789.872 

1.980 

162.302 

49 

572.865 

661.037 

.000 

.000 

10 

876.993 

749.872 

1.988 

162.302 

50 

572.865 

1053.148 

.105 

3606.578 

11 

90.836 

749.872 

.369 

163.606 

51 

572.803 

1053.188 

.105 

3606.577 

12 

200.000 

713.035 

.000 

.000 

52 

572-775 

1053.188 

.105 

3606,576 

13 

199.988 

626.763 

-oon 

.000 

53 

572.613 

.000 

.000 

.000 

14 

199.989 

626.763 

.000 

.ooo 

54 

572.613 

773,950 

• 138 

2635.145 

15 

199.988 

626.763 

• 000 

.000 

5S 

572.627 

1053.188 

.105 

3606.573 

16 

200.000 

669.645 

.000 

^ooo 

56 

572.613 

22!. 308 

.477 

596.144 

17 

200.000 

669.645 

.oon 

>000 

57 

572.565 

773.950 

• 13B 

2635.188 

18 

200.000 

669.645 

.ooo 

.000 

' 56 

572.239 

749.875 

.144 

2550.770 

19 

199.961 

648.524 

.000 

• ooo 

59 

572.198 

749.875 

.144 

2550.769 

20 

.000 

.000 

.000 

• ooo 

60 

90.125 

749,075 

.023 

2540,525 

21 

• 000 

.000 

.000 

.000 

61 

82.62S 

1937.627 

.008 

6725.342 

22 

.000 

.000 

.ooo 

.000 

62 

82.608 

1937.827 

.000 

• OOO 

23 

.000 

.000 

.000 

.000 

63 

19.390 

1664,990 

.000 

,000 

24 

• 000 

• 000 

• ooo 

.000 

64 

18.973 

1571.054 

.000 

• ooo 

25 

• 000 

.000 

.OOO 

.000 

65 

18.919 

1571.054 

.000 

,000 

26 

575.000 

55.000 

3.984 

-05.899 

66 

18.763 

1103.040 

* .000 

,000 

27 

574.974 

55.000 

3.984 

-95.500 

67 

18.700 

1183,040 

.000 

.000 

2« 

574.904 

287.038 

.365 

855.993 

68 

.000 

. 000 ’ 

.000 

.ooo 

29 

574.686 

207*038 

.365 

855.993 

. 69 

.000 

,000 

.000 

,000 

30 

574.886 

287.036 

. .365 

855.993 

70 

.000 

030.000 

.000 

,000 

31 

574.869 

267.030 

.365 

855.993 

71 

.000 

648.524 

• ooo 

,ooo 

32 

574.598 

460.079 

.220 

1525.970 

72 

.000 

640.524 

• ooo 

.000 

33 

574.569 

460.079 

• 220 

1525.970 

73 

.000 

,000 

• ooo 

.000 

34 

574,569 

460-079 

• 22 0 

1525.970 

74 

.000 

.000 

• ooo 

,000 

35 

574.541 

460.079 

.220 

1525.969 

75 

.000 

,000 

• ooo 

.000 

36 

574.221 

662.760 

• 166 

2285.523 

76 

.000 

.000 

• ooo 

,000 

37 

574. 181 

662.799 

• 166 

2285.660 

77 

.000 

.000 

.000 

,000 

38 

574.161 

662.799 

• 166 

2285.660 

76 

.000 

,000 

• ooo 

.000 

39 

574.142 

662.799 

• 165 

2295.660 

79 

.000 

• OOO 

.000 

,000 

40 

573.465 

47S.398 

• 221 

1582.199 

60 

.000 

• ooo 

• OOO 

1,000 
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Computer Case 37B 


* CONDITION « BYPASS AMBIENT PRESSURE 14.70 PSIA. IP DEC 72 16)21126 

HYDRAULIC POWER 5.00 GEAR BOX LOSS 24.00 FIRST STAGE POWER 46.21 SPC 5.401 AMW 3-37 

HYDRAULIC PUMP 30.29 LURE PUMP 4,00 SECOND STAGE 17. OS O/F .670 


TOTAL GEAR BOX 

35.29 


TOTAL TURBINE 

63.29 

PT OUT 

14.700 



FLOW 

specific heat ratio 

PRESSURE RATIO 

3.176 
1 .356 
5.02 

PRESSURE 

TEMPERATURE 

ENTHALPY 

TURBINE INFORMATION 
87.40 15.01 EFFICIENCY 

1940.6 1563.0 EFFICIENCY 

,0 .0 EFFICIENCY 

1ST .442 
2ND .580 
TOTAL .524 

A 1 

n 

HP 

.1517 

.2335 

63.29 

A3 

A 1 * 

N 

• 5538 
.6096 
63000 


CONTROL VALVES 



PREHEATER BYPASS 

RECUPERATOR BYPASS 

OXYGEN TRIM 

OXYGEN PLOW 

hydrogen flow 

TEMPERATURE 

958.16 

664.69 

. 749.94 

745.94 

749.94 

PRESSURE IN 

572. 56 

572.73 

893.10 

477.66 

572,04 

PRESSURE OUT 

572.48 

572.66 

477.69 

95.71 

95.38 

EFFECTIVE AREA 

,40697 

.29291 

.00117 

.00210 

.01090 

FLOW 

1.468 

1.278 

1.275 

1.275 

1.902 


HX no. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

eff. 

SCALE 

FACTOR 

HEAT TRANS. 

1 COLO SIDE 

1.902 

574.97 

574.91 

55.00 207.46 

-4S.5 

544.0 

.169 

1.000 

1.000 

1120.86 BTU/HIN 

HOT SIDE 

.433 

S72.51 

572.50 

958.16 149.95 

3276.3 

345.7 

.095 

1.000 

1.000 

4 PASS COUNT 

HX no. 

FLOW 

in pressure out 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

3 cold sine 

1.902 

574.09 

574.62 

207.46 460.07 

544.0 

1525.9 

.449 

1.000 

1.000 

1867.26 BTU/HIN 

HOT SIDE 

1.902 

574,07 

573.26 

769.45 487.89 

2619.4 

1627.7 

.501 

1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IM PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

1.R02 

574.55 

574.17 

460,07 769.46 

1525.9 

2619.4 

.915 

1.000 

1.000 

2079.36 8TU/MIN 

HOT SIDE 

57.000 

200.00 

199.99 

798.12 737.75 

.0 

• 0 

.179 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

eff. 

SCALE 

FACTOR 

HEAT TRANS. 

6 Col d 3I°E 

1.902 

573.23 

572.84 

487.89 664.69 

1627.7 

2252.2 

.771 

1.000 

1.000 

1187.66 BTU/MIN 

HOT SIDE 

28,500 

200.00 

199,99 

717.11 631.07 

.0 

.0 

.375 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IM PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

« COLO SIDE 

.624 

572.68 

572,66 

664.69 1559.39 

2252.2 

5363.7 

.996 

1 .000 

1.000 

1953.40 BTU/HIN 

HOT SIDE 

3.176 

14.95 

14. 7e 

1563.03 1271.75 

.0 

• 0 

.324 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

eff. 

SCALE 

factor 

HEAT TRANS. 

9 COLO SIDE 

1.902 

572.45 

572.09 

774.09 749.94 

2635.6 

2551.0 

.051 

1.000 

1.000 

-160.93 BTU/MIN ” ' 

HOT SIDE 

1.275 

900.00 

899.93 

300.00 749.94 

35.4 

160.9 

.949 

1.000 

1.000 

1 PASS PARALL 



Computer Case 37^ (Continued) 


station 

PRESSURE 

rEMPefUTuoE 

PHO ENTHALPV 

STATION 

PRESSURE TEMPERATURE 

RHO 1 

enthalpy 

1 

.000 

.000 

.000 

.000 

41 

573*229 

<187.891 

.215 

1627 ,667 

2 

.000 

.000 

.000 

.000 

42 

572.836 

860.685 

• 1 65 

2252.243 

3 

.000 

.000 

# ooo 

.000 

43 

572.793 

664.685 

.165 

2252.242 

a 

.000 

.000 

.000 

.000 

44 

572.793 

66U.685 

.165 

2252.242 

s 

900.000 

300.000 

16.648 

35.434 

45 

572.749 

660.685 

.165 

2252.241 

6 

899.933 

709.937 

3 * 673 

160.657 

46 

572*678 

660.685 

.165 

2252.240 

7 

693.112 

709.937 

3.845 

160.0*1 

47 

572-657 

1559.388 

.071 

5383.651 

S 

893. 09S 

709.937 

3.645 

160.662 

46 

572.729 

660.685 

.165 

2252.241 

9 

977.689 

709.937 

1.949 

162.393 

49 

572*656 

660,685 

.000 

• 000 

10 

977.662 

709.937 

1 .949 

162.393 

50 

572.657 

958.155 

.115 

3276.304 

11 

9S.707 

709.937 

.390 

163.802 

51 

572-593 

958.155 

.115 

3276.303 

12 

200.000 

717.110 

.000 

■ 000 

52 

572.555 

958.155 

.115 

3276.302 

13 

199.989 

631,072 

.000 

.000 

53 

572.483 

.006 

.000 

,000 

la 

199.989 

631.072 

.000 

.000 

54 

572*504 

770.696 

.138 

2635.633 

15 

199.989 

631.072 

.000 

.000 

55 

572.511 

958.155 

.115 

3276.301 

16 

200.000 

798.118 

.000 

.000 

56 

572.504 

109,950 

.736 

345.666 

17 

200,000 

798.110 

.000 

.000 

57 

572*451 

770.696 

.138 

2635.632 

16 

200,000 

798.118 

.000 

.000 

56 

572.095 

709.901 

.144 

2550.999 

19 

199.992 

737.707 

.000 

.000 

59 

572.044 

709.901 

.144 

2550.998 

20 

.000 

.000 

.000 

.000 

60 

95*376 

709,901 

.024 

2540.869 

21 

.000 

,ooo 

.000 

.000 

61 

87.421 

1900.832 

.009 

6736.753 

22 

.000 

.000 

*000 

.000 

62 

67*399 

1906.832 

.000 

.000 

23 

.000 

.000 

.000 

♦ 00O 

63 

20.092 

1660.998 

.000 

• 000 

24 

.000 

.000 

.000 

.000 

64 

15.013 

1563.030 

• 000 

.000 

25 

.000 

.000 

.oon 

.000 

65 

14.953 

1563.030 

.000 

.000 

26 

575.000 

55.000 

3.984 

-45.499 

66 

14.776 

1271.707 

.000 

.000 

27 

570.971 

55.000 

3.984 

-45.500 

67 

14.700 

1271.707 

.000 

.000 

28 

570.915 

207.060 

.513 

543.951 

66 

.000 

.006 

• 000 

.000 

29 

570.901 

207. 06U 

.513 

543.951 

69 

.000 

.006 

• 000 

,000 

30 

570.901 

207.060 

.513 

543.951 

70 

.000 

830.600 

,000 

,000 

31 

570.886 

207.060 

.513 

543.952 

71 

.000 

760.810 

,000 

,000 

32 

570.618 

060.066 

.22* 

1525.923 

72 

.000 

761.165 

.000 

,000 

33 

570.586 

060.066 

.22* 

1525.922 

73 

• O00 

.600 

.000 

.000 

34 

570.586 

060.066 

.22* 

1525.922 

74 

.00 0 

.606 

• 000 

.000 

35 

570.550 

460.066 

.22* 

152S.922 

75 

.000 

.600 

► ,000 

.000 

36 

570.173 

769.056 

.140 

2619.436 

76 

• 0 00 

.600 

.000 

,000 

37 

570.121 

769.006 

.140 

2619.402 

77 

.000 

.606 ■ 

.000 

■ .000 

38 

570.121 

769.006 

• 140 

2619.402 

76 

.000 

.606 

.000 

,000 

39 

570.069 

769.008 

.140 

2619.401 

79 

.000 

.000 

• 00 0 

.000 

40 

573.263 

087,891 

.215 

1627.667 

80 

• 000 

.000 

.000 

1,000 



Computer Case 38B 


* CONDITION * BYPASS 


AMBIENT PRESSURE .00 PSIA. 


15 DEC 72 


12|41I20 


HYDRAULIC POWER 
HYDRAULIC PUMP 
TOTAL GEAR BOX 


FLOW 

SPECIFIC HEAT RATIO 

pressure ratio 


10.00 

30.57 

40.57 


2,296 

1.356 

33.21 


GEAR BOX LOSS 
LUBE PUMP 


PRESSURE 

TEMPERATURE 

enthalpy 


24,00 FIRST STAGE POWER 33.58 

4,00 SECOND STAGE 34,99 

TOTAL TURBINE 68,57 

TURBINE INFORMATION 

63.19 1.90 EFFICIENCY 1ST .< 

1942.4 1375.9 EFFICIENCY 2ND .< 

.0 .0 EFFICIENCY TOTAL .< 


3.396 

.671 



68.57 

PT OUT 

• 398 

— 

— 

1ST 

.<*37 

At 

.1517 

A3 

• 5538 

2ND 

• <*o« 

A2 

.2335 

A4 

.6096 

TOTAL 

• 484 

HP 

68.57 

N 

63000 


TEMPERATURE 
PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
FLOW 


control valves 

PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM 

694.03 732.25 750.03 

573.66 S73.76 896.38 

573.68 573.74 479.50 

1,00000 ,49969 .00084 

1.170 1,029 .922 


OXYGEN FLOW 
750.03 
479.49 
69.20 
.00157 
.922 


HYDROGEN flow 
750.03 
573.42 
66.96 
.00785 
1.374 


I. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

COLO SIDE 

1.374 

574.98 574.96 

55.00 155.12 

-05.5 

362.7 

.119 

1.000 

1.000 

HOT SIDE 

.204 

573.69 573.69 

894.03 86.97 

3053.4 

112.4 

.962 

1.000 

1.000 

1 . 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

COLt> SIDE 

1.374 

574.95 574.82 

155.12 459.93 

362.7 

1525.4 

.450 

1.000 

1.000 

HOT SIDE 

1,374 

574.51 574.05 

832,37 467.04 

2839,0 

1624.6 

.510 

1.000 

1.00 o 

. 

FLO w 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

factor 

COLD SIDE 

1.374 

574,79 574,57 

459,93 832.37 

1525.4 

2839.0 

.964 

1.000 

1.000 

HOT SIDE 

" 57.000 

200.00 200.00 

846.42 796.34 

.0 

.0 

.130 

1 .00 Q 

1.000 

, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

COLO SIDE 

" 1.374 

574.04 573.82 

487.04 732.25 

1624.6 

2489.0 

,865 

1,000 

1.000 

HOT SIDE 

26.500 

200.00 200.00 

770.40 667.90 

.0 

.0 

.291 

1.000 

1.000 

, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

cold SIDE 

.345 

573.75 573.74 

732.25 1375.73 

2489.0 

4736.5 


1.000 

1.000 

HOT SIDE 

2.296 

1*68 .89 

1375.91 1215.42 

.0 

• o 

.249 

1.000 

1.000 

. 

FLOW 

IN PRESSURE OUT 

IN . TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

cold side 

1.374 

573.66 573.45 

774.22 750.03 

2636.1 

2551.3 

.051 

1.000 

1.000 

HOT SIDE 

.922 

900.00 899.96 

300,00 750.03 

35.4 

160.9 

.949 

1.000 

1.000 


HEAT TRANS. 

560.80 BTU/MIN' 
4 PASS COUNT 

HEAT TRANS. 
1597.37 BTU/MIN 
6 PASS PARAtL 

HEAT TRANS. 
1004.65 BTU/MIN 
- 4 PASS COUNT “ 

HEAT TRANS. 
1167.62 BTU/MIN - 
4 PASS COUNT 

HEAT TRANS, - 

775.90 BTU/MIN 
2 PASS COUNT 

HEAT TRANS, 
-116.47 BTU/MIN 
1 PASS PARALL 



Computer Case 3 8B (Continued) 


CD 

N) 

U1 


STATION PRESSURE TEMPERaTUPE rho 


ENTHALPY 


station pressure TEMPERATURE rho ENTHALPY 


i 

• 000 

.000 

.000 

.000 

2 

.000 

.000 

.000 

.000 

3 

.000 

.000 

.000 

• 0 00 

4 

.000 

.ooo 

.000 

.000 

5 

900.000 

300.000 

16.648 

35.414 

6 

899.960 

750.027 

3.673 

180.878 

7 

896.390 

750.027 

3.658 

160.891 

6 

896.382 

750.027 

3.658 

160.891 

9 

479.500 

750.027 

1.956 

162.408 

10 

479.486 

750.027 

1.956 

162.408 

11 

69.204 

750.027 

.282 

163.937 

12 

200.000 

770.397 

.000 

.000 

13 

199.996 

687.903 

.000 

.000 

IP 

199.996 

687.903 

.000 

.000 

15 

199.996 

687.903 

.000 

• 000 

16 

200.000 

846.424 

.000 

.000 

17 . 

200.000 

846.424 

.000 

.000 

18 

200.000 

846.424 

• 000 

.000 

19 

199.996 

796.336 

• 000 

.000 

20 

.000 

.000 

,000 

.00 0 

21 

.000 

.000 

,000 

.000 

22 

.000 

.000 

.000 

.ooo 

23 

.000 

.000 

.000 

.000 

24 

.000 

.000 

.000 

• ooo 

25 

.000 

.000 

.000 

.000 

26 

575.000 

55.000 

3**84 

- 45.499 

27 

574.985 

55.000 

3.984 

- 45.500 

28 “ 

574.963 

155.121 

• 7 H 

362,705 

29 

574.958 

155.121 

• 711 

362,705 

30 

574.958 

155.121 

.711 

362.705 

31 

574.953 

155.121 

• 7 il 

362,705 

32 

574.819 

459.928 

.229 

1525.417 

33 

574.803 

459.928 

.229 

1525.417 

34 " 

574.803 

459.928 

• 229 

1525.417 

35 

574.786 

459.928 

.229 

1525.417 

36 

574.573 

832.387 

• 129 

2839.012 

37 

574.543 

832 . 36 b 

.129 

2839.009 

38 

574.543 

832.366 

.129 

2839.009 

39 

574.514 

832.366 

*129 

2839,008 

46 

574.055 

487.038 

.216 

1624.574 


41 

574.037 

987.038 

.£16 

1624.574 

42 

573.821 

732.299 

.149 

2469.036 

43 

573.795 

732.299 

• 149 

2489.035 

44 

573.795 

732.299 

.149 

2489.035 

45 

573.769 

732.299 

.149 

2489.035 

46 

573.745 

732.299 

.149 

2489,034 

47 

573.737 

1375.732 

.08 0 

4736.458 

48 

573*755 

732.299 

.149 

2489.034 

49 

573.737 

732.299 

.080 

,000 

50 

573.737 

894.026 

.122 

3053.368 

51 

573.706 

899.026 

.122 

3063.367 

52 

573,684 

899.026 

.122 

3053.366 

53 

573.676 

.000 

• 000 

.000 

54 

573.687 

779.219 

.139 

2636.113 

55 

573.689 

899.026 

• 122 

3053.367 

56 

573.687 

86.972 

1.006 

112.419 

57 

573.660 

774.219 

.139 

2 636.112 

58 

573.446 

750.028 

• 144 

2551.332 

59 

573.422 

750.028 

.144 

2551.332 

60 

68.964 

750.028 

.016 

2540.608 

61 

61*204 

1942,398 

• 006 

6742.269 

62 

63.166 

1942.398 

.000 

.000 

63 

14.066 

1665.001 

.000 

.000 

64 

1.903 

1375.915 

.000 

.000 

65 

1.684 

1375.915 

• 000 

.000 

66 

.889 

1215 . U 17 

• ooo 

.000 

67 

.396 

.000 

• 000 

.000 

68 

.000 

.000 

.000 

.000 

69 

.000 

.000 

.000 

.000 

70 

.000 

830.000 

.000 

.000 

71 

.000 

809.80 1 

• ooo 

.000 

72 

.000 

810.765 

•ooo 

.000 

73 

.000 

.OOO 

.000 

.000 

74 

.000 

.000 

• ooo 

.000 

75 

• ooo 

.000 

•ooo 

.000 

76 

.ooo 

.000 

.000 

.000 

77 

• ooo 

.000 

r .000 

.000 

78 

.000 

.000 

• ooo 

.000 

79 

.000 

.000 

• ooo 

.000 

80 

•ooo 

.000 

.000 

1.000 
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Computer Case 39& 


* condition * 

BYPASS 

AMBIENT 

PRESSURE 

.00 PSIA. 



15 DEC 

72 

12141141 

HYDRAULIC POWER 
HYDRAULIC PUMP 
TOTAL GEAR BOX 

90.00 

35.14 

125.14 

gear 

LUBE 

BOX LOSS 
PUMP 

24,00 

4,00 

first STAGE POWER 
SECOND STAGE 
TOTAL TURBINE 

75.08 

78.07 

153.14 

SPC 

0/P 

PT OUT 

2.395 

,676 

.797 

AMW 3.38 


TURBINE INFORMATION A 

PLOW 4.995 PRESSURE 137.57 3.62 EFFICIENCY 1ST .443 *1 „ *1517 A3 -5538 

SPECIFIC HEAT RATIO 1.357 TEMPERATURE 1950.7 1366.0 EFFICIENCY 2NO .404 *2 .2335 A4 6096 

PRESSURE RATIO 35.99 ENTHALPY .0 .0 EFFICIENCY TOTAL .469 Hp 153.14 N 63000. 


CO 


preheater BYPASS 


TEMPERATURE 953.66 
PRESSURE IN 566.92 
PRESSURE OUT 566.62 
EFFECTIVE AREA ,31036 
FLOW 2.264 


CONTROL VALVES 

RECUPERATOR bypass OXYGEN TRIM 
616.36 . 749.94 

569.54 682.76 

569.17 476.3S 

.IS737 .00166 

1.602 2.015 


OXYGEN FLOW HYDROGEN FLOW 

749.94 749.96 

478.31 567.79 

150.76 150.23 

.00344 .01720 

2.015 2.960 


? HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

1 cold side 

2.960 

574.93 

574.80 

55.00 202.90 

HOT SIDE 

.696 

568. BO 

568.76 

953.68 165. S9 

~~ HX no. 

FLOW 

IN PRESSURE OUT. 

IN TEMP OUT 

3 cold SIDE 

2.980 

574.73 

574.10 

202.90 460.05 

hot side 

2.960 

572.76 

570.77 

791.15 503.49 

HX NO, 

FLOW 

IN PRESSURE OUT • 

IN TEMP OUT 

5 COLD SIDE 

2,980 

573.94 

573.02 

460.05 791,19 

HOT SIDE 

57.000 

200.00 

199.99 

856.06 758.09 

HX NO* 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

6 COLO SIDE 

2.960 

570*68 

569.77 

503.49 616.36 

HOT SIDE 

26,500 

200.00 

199.98 

686,23 597.91 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

S COLO SIDE 

1.377 

589,24 

569.17 

616.36 1346.11 

HOT SIDE 

4.995 

3.31 

1.76 

1367.96 1033-67 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

9 COLD SIDE 

2.980 

568.65 

587.92 

774.32 749.96 

HOT SIDE 

2.015 

900.00 

099.85 

300.00 749.94 


IN M 

OUT 

EFF t 

SCALE 

FACTOR 

HEAT TRANS. 

-45.5 

527.2 

.165 

1.000 

1.000 

1706.72 BTU/MIN 

3260.7 

466.3 

.055 

1.000 

1.000 

4 PASS COUNT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

heat TRANS, 

527.2 

1525.9 

.437 

1.000 

1.000 

2975.91 BTU/HXN 

2095.4 

1684,2 

.469 

1.000 

1.000 _ 

6 PASS PARALL 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

1525.9 

2695.6 

.036 

1.000 

1.000 

3485.64 BTU/MIN 

• 0 

.0 

.247 

1.000 

1.000 ~ 

- a PASS COUNT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRAnS. 

1684*2 

2062.8 

.618 

1.000 

1.000 

1160.03 BTU/MIN 

.0 

• 0 

.403 

1.000 

1.000 

4 PASS COUNT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

-- HEAT TRANS. 

2002*8 

4632.0 

.971 

1.000 

1.000 

3511.43 BTU/MIN 

• 0 

• 0 

.445 

1.000 

1.000 

2 PASS COUNT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

2636,4 

2551.0 

.051 

1.000 

1.000 

-254.43 BTU/MIN 

35,4 

160,9 

.949 

1.000 

1.000 

1 PASS PARALL 



Computer Case 39B (Continued) 


STATION PRESSURE TEMPERATURE rho enthalpy STATION pressure temperature rho enthalpy 


1 

.000 

.000 

.000 

.000 

41 

570.680 

503.095 

.208 

1680.168 

2 

.000 

• 000 

.000 

.000 

42 

569.770 

616.361 

.175 

2082.839 

3 

.000 

.000 

.000 

.000 

43 

569.672 

616.361 

*175 

2082.837 

4 

.000 

.000 

.000 

• 000 

44 

569.672 

616.361 

.175 

2082.837 

5 

900.000 

300.000 

16.608 

35.434 

45 

569.570 

616.361 

.175 

2082.835 

6 

899.851 

749.936 

3-673 

160*856 

46 

569.242 

616.361 

*175 

2082.829 

7" 

882.799 

749.936 

3.603 

160.919 

47 

569.169 

1306.110 

.081 

4631.973 

8 

882,783 

749.936 

3.603 

160.919 

46 

569.540 

616.361 

.175 

2082.830 

9 

478.380 

709.936 

1.952 

162.390 

49 

569.169 

616,361 

.000 

.000 

10 

478.313 

749.936 

1.951 

162.391 

50 

569.169 

953.678 

.115 

3260.659 

11 

150.757 

709.936 

.615 

163.617 

51 

569.013 

953.678 

.115 

3260.655 

12 

200.000 

686.230 

,000 

*000 

52 

568.922 

953.678 

.115 

3260.653 

13 

199.977 

597.912 

.00 0 

.000 

53 

568,622 

.000 

.000 

,000 

14 

199.977 

597.912 

.000 

.000 

54 

568.783 

774.325 

.137 

2636.376 

15 

199.977 

597.912 

.000 

*000 

55 

568.801 

953.678 

.115 

3260.650 

16 

200.000 

856.057 

• 000 

*00 0 

56 

568.783 

185.586 

.574 

066,286 

17 

200.000 

856.057 

.000 

*000 

57 

568.653 

770.325 

.137 

2636.373 

18 

200.000 

856.057 

.000 

.000 

58 

567.918 

709.965 

.143 

2550.993 

19 

199.995 

758.091 

.000 

.000 

59 

567.793 

709.965 

• 143 

2550.990 

20 

.000 

.000 

• 000 

.000 

60 

150.228 

749.965 

• 030 

2502.123 

21 

.000 

•000 

• 000 

.000 

61 

137.610 

1950.652 

• 013 

6770.113 

22 

.000 

.000 

.000 

.000 

62 

137.575 

1950*652 

• 000 

.000 

23 

.000 

.000 

• 000 

.000 

63 

30.001 

166H.999 

.000 

.000 

24 

.000 

.000 

• 000 

.000 

64 

3.822 

1367,958 

•000 

,000 

25 

.000 

.000 

• 000 

.000 

65 

3.310 

1367. 9S8 

• 000 

.000 

26 

575.000 

55.000 

3*964 

■ -05.099 

66 

1.780 

1033.671 

.00.0 

.000 

27 

570.928 

55.000 

3*964 

-05.500 

67 

.797 

.000 

.000 

.000 

28 

570.799 

202.902 

• 526 

527.230 

68 

.000 

.000 

. ,000 

.000 

29 

570.765 

202.902 

• 526 

527.231 

69 

.000 

.000 

.000 

.000 

30 

570.765 

202.902 

• 526 

527.231 

70 

.000 

830.000 

• 000 

.000 

31 

570.731 

202.902 

.526 

527.232 

71 

:> .000 . 

819.727 

• 000 

,000 

32 

570.099 

060.050 

.228 

1525.871 

72 

.000 

620.663 

• 000 

.000 

33 

570.021 

060.054 

• 228 

1525.870 

73 

.000 

• 000 

• 000 

.000 

34 

570.021 

060.050 

• 228 

1525.870 

74 

.000 

.000 

• 000 

.000 

35 

573.902 

460.050 

• 228 

1525.869 

75 

.000 

.000 

• 000 

.000 

36 

573.020 

791.186 

.134 

2695.557 

76 

.000 

.000 

• 000 

.000 

37’ 

572.891 

791.155 

*134 

2695.040 

77 

.000 

.000 

• 000 

■ .000 

36 

572.891 

791.155 

• 134 

2695.000 

78 

.000 

.000 

• 000 

,000 

39 

572.758 

791.155 

*134 

2695.041 

79 

.000 

.000 

•000 

.000 

"40 

570.771 

503.095 

.208 

1680.169 

80 

~ .000 

.000 

• 000 

1.000 
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Computer Case 40B 


* C0N0ITI0N ♦ 

BYPASS 

ambient pressure 

.00 PSIA. 





15 OEC 72’ 12 1 42l 1 4 

HYDRAULIC POWER 

160 

.00 GEAR box loss 

24.00 

FIRST STAGE POWER 121. 

85 

SPC 

2.171' ' ahw 3.39 

HYDRAULIC PUMP 

40 

.29 LUBE PUMP 

4,00 

SECOND STAGE 

126. 

44 

O/F 

.679 

TOTAL GEAR BOX 

220 

.29 


TOTAL TURBINE 

248. 

29 

PT OUT 

1.202 , 




TURBINE INFORMATION 






FLOW 


7.972 PRESSURE 

219.67 5. 

81 ffFiciency 

1ST 

.447 

M 

.1517 ft 3 • 5538 

SPECIFIC HEAT RATIO 

1.357 TEMPERATURE 

1955.9 1363 

.2 EFFICIENCY 

2ND 

.405 

A2 

.2335 

pressure ratio 


37.84 ENTHALPY 

• 0 

.0 EFFICIENCY 

total 

.492 

HP 

248.29 N 63000. 

“ 

— - 


CONTROL VALVES 




- 



PREHEATER bypass RECUPERATOR BYPASS 

oxygen TRIM 

OXYGFN 

FLOW 

HYDROGEN flow 

TEMPERATURE 

1016.51 

577 *26 

749.79 


749 

.79 


749.93 

pressure in 


556.65 

561.12 

853.29 


469 

.98 


555.33 

PRESSURE OUT 


557.56 

559.46 

470.16 


240 

.79 


239.94 

EFFECTIVE AREA 


.21160 

•06364 

.00309 


•00560 


.02802 

FLOW 


3.095 

1.845 

3.225 


3. 

225 


4.747 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

factor 

HEAT TRANS. 

1 COLO SIDE ' 

4.747 

574.82 574.42 

55.00 255.82 

-45.5 

730.6 

.208 

1.000 

1.000 

3685.15 BTU/MIN - 

HOT SIDE 

1.652 

557.74 557.56 

1018.51 317.22 

3485.8 

977.2 

.726 

1.000 

1.000 

4 PASS COUNT 

HX NO. ” 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, - 

scale 

FACTOR ' 

HEAT TRANS. 

3 col® siOe 

4.747 

574.20 572. S5 

255.82 460.08 

730.8 

1525.9 

.430 

1.000 

1.000 

3774.29 BTu/HIN 

HOT SIDE 

4.747 

569.38 564,71 

731.38 506,63 

2485.9 

1695.4 

.473 

1.000 

1.000 

6 PASS PARAll 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

4.747 

572.15 569.99 

460.08 731.45 

1525.9 

2466.1 

.681 

1.000 

1.000 

4558.04 BTU/HIN 

HOT SIDE 

57.000 

200.00 199.99 

858.46 728.59 

• 0 

.0 

.326 

wooo 

1.000 

4 PASS COUNT ' “ 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

6 COLD SIDE" 

" 4,747 

564.49 S61.65 

506.63 577.26 

169S, 4 

1945.7 

.454 

1.000 

1.000 

1188.00 BTU/HIN 

HOT SIDE 

28.500 

200.00 199.95 

662*03 571,93 

.0 

.0 

,560 

1.000 

1.000 

4 PASS COUNT 

— HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

‘ ' HEAT TRANS. 

e COLD SIDE 

2,902 

559.76 559.46 

577.26 1299.06 

1945.6 

4465,9 

.918 

1.000 

1.000 

7313.81 8TU/MIN 

HOT SIOE 

7.972 

4.95 2.69 

1363.18 926.76 

• 0 

.0 

.555 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLO SIDE 

0.747 

557.23 555.66 

774.40 749.93 

2636.4 

2550.6 

. 052 

1.000 

1.000 

-407,18 BTU/MIN 

HOT SIOE 

3.225 

900,00 699.65 

300,00 799.79 

35.4 

160,8 

,946 

1.000 

1.000 

• - I' PASS PARALL 



Computer Case 40 B ( Continued ) 


STATION PRESSURE TEMPERATURE Rho enthalpy STATION pressure temperature rho enthalpy 


1 

• 000 

• 000 

• 000 

• ooo 

41 

564.486 

> 506.630 

.204 

1695.402 

2 

.000 

.000 

.000 

.000 

42 

561.653 

577.259 

.182 

1945.671 

3 

,000 

,000 

• ooo 

• ooo 

43 

561.404 

577.259 

.162 

1945.666 


.000 

.000 

.000 

.000 

44 

561.404 

577.259 

.162 

1945.666 

5 

900.000 

300.000 

16.648 

35.434 

45 

561 . 1 S 5 

577.259 

• 182 

1945.662 

6 

899.651 

749.769 

3 * b 73 

160.822 

46 

559.756 

577.259 

.181 

1945.637 

7 

853.388 

749.789 

3.484 

160.968 

47 

"" 559.462 

1299.065 

.082 

■• 4465.935 

0 

853.292 

749.789 

3.486 

160.909 

48 

561.117 

577.259 

.182 

1945.661 

9 

470.155 

749.789 

1.919 

162.385 

49 

559.462 

577.259 

,•000 

.000 

10 

469.980 

749.789 

1.910 

162.386 

50 

559.463 

1018.507 

.106 

: 3485.826 

11 

240.795 

749.789 

.962 

163.236 

51 

559.034 

1018.507 

.106 

3485.816 

ia 

200.000 

662.035 

.000 

.000 

52 

556,652 

1018.507 

.106 

3485.812 

13 

199,951 

571.927 

.000 

.000 

53 

557.563 

.000 

.000 

.000 

14 

199.951 

571.927 

.000 

.000 

54 

557.563 

774.402 

.135 

2636.402 

15 

199.951 

S 71.927 

• 000 

• ooo 

55 

557.736 

1018.507 

.106 

3465.786 

lb 

200.000 

656.459 

• 000 

• ooo 

56 

557.563 

317.216 

.321 

977.246 

17 

200,000 

858.459 

,000 

.000 

57 

557.226 

774 . ao 2 

.135 

2636.394 

16 

200.000 

658.459 

.000 

.000 

58 

555.656 

749,932 

• 140 

2 SS 0.617 

19 

199.994 

728.589 

• 000 

.000 

59 

555.332 

749.932 

.140 

2550.610 

20 

,000 

.000 

• 000 

.000 

60 

239.944 

749.932 

.061 

2543,924 

21 

• ooo 

.000 

• ooo 

.000 

61 

219.724 

1955.874 

.021 

6795.129 

22 

• 000 

.000 

• ooo 

.000 

62 

219.667 

1955.674 

.000 

.000 

23 

• 000 

.000 

• ooo 

.000 

63 

47.245 

1664.999 

.000 

.000 

24 

.000 

.000 

• ooo 

.000 

64 

5.806 

1363.179 

.000 

.000 

25 

• 000 

.000 

.000 

.000 

65 

4.952 

1363.179 

.000 

.000 

2 b 

575.000 

55.000 

3.964 

- 45.499 

66 

2*606 

926.763 

.000 

.000 

27 

574,016 

55.000 

3.984 

- 45.502 

67 

1.202 

.000 

.000 

.000 

26 

574.421 

255.816 

.411 

730.826 

68 

• ooo 

.000 

.000 

.000 

29 

574.311 

255.816 

.411 

730.827 

69 

• 000 

.000 

.000 

.000 

30 

574.311 

255.816 

.411 

730.827 

70 

.000 

830.000 

.000 

.000 

31 

574.200 

255.616 

• 4U 

730.829 

‘71 

• ooo 

822.199 

.000 

.000 

32 

572.550 

460.076 

• 228 

1525.934 

72 

.000 

823.153 

.000 

.000 

33 

572.351 

460.076 

.228 

1525.931 

73 

• ooo 

.000 

.000 

.000 

" 34 

572.351 

460.076 

• 228 

1525.931 

74 

• ooo 

,000 

.000 

.000 

35 

572.151 

460.076 

.228 

1525.929 

75 

• ooo 

,000 

.000 

.000 

36 

5 b 9 .993 

731.446 

.148 

2466.141 

76 

.000 

,000 

.000 

.000 

37 

5 b 9. 666 

731.377 

• 148 

2485.890 

77 

.000 

.ooo 

.000 

- .000 

36 

5 b 9, 666 

731.377 

• 148 

2485.694 

78 

• ooo 

.000 

.000 

.000 

39 

569.381 

731.377 

.148 

2485.888 

79 

• ooo 

.000 

.000 

.000 

40 " 

564.709 

506.630 

,204 

1695 . 40 S 

00 

• ooo 

,000 

.000 

" 1.000 
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Computer Case MB 


* CONDITION * BYPASS 


AMBIENT pressure 


,00 PSIA. 


15 DEC 72 l2l«2l51 


HYDRAULIC POWER 
HYDRAULIC PUMP 
TOTAL GEAR BOX 


270.00 gear box loss 

45.43 LUBE PUMP 

315.43 


24.00 

4.00 


FIRST STAGE POWER 
SECOND STAGE 
TOTAL TURBINE 


166.73 SPC 

174.70 O/F 

343.43 PT OUT 


2.076 AMW 3-39 
.662 
1.561 


CD 


FLOW 10.913 
SPECIFIC HEAT RATIO 1.357 
PRESSURE RATIO 39.12 


TURBINE INFORMATION 

PRESSURE 300.79 7.69 EFFICIENCY 1ST 

TEMPERATURE 1959.5 1360.1 EFFICIENCY 2ND 

ENTHALPY .0 .0 efficiency total 


450 

n 

.1517 

405 

A2 

.2335 

494 

HP 

343.43 


A3 -5538 
M .6096 
N 63000. 


preheater BYPASS 


TEMPERATURE 1065.13 
PRESSURE IN 545.00 
PRESSURE OUT 540.08 
EFFECTIVE AREA _ .12742 
FLOW 3.516 


CONTROL VALVES 


RECUPERATOR BYPASS 

OXYGEN TRIM 

556.71 

749.65 

550.67 

806.77 

546.11 

476.03 

.04554 

.00452 

1.662 

4.424 


OXYGEN FLOW 
749.65 
477.70 
329.79 
.00804 
4.424 


HYpROGEN FLOW 
749.99 
536.45 
328.62 
64022 
6.469 


HX no. 

FLOW 

IN PRESSURE OUT 

1 COLD SIDE 

6.489 

574.66 

573.83 

HOT SIOC 

2.973 

540.73 

540.08 

HX NO, 

FLOW 

IN PRESSURE OUT 

3 COLO SlOE 

6.489 

573.35 

570.20 

HOT SIDE __ 

6,489 

564,57 

556.27 

HX NO, 

FLOW 

IN PRESSURE OUT 

5 COLO SIDE 

6.489 

569.45 

565.64 

HOT SIDE 

57.000 

200.00 

199.99 

HX NO. 

FLOW 

IN PRESSURE OUT 

6 COLD SIDE 

6.489 

555.85 

551.63 

HOT SIDE 

28,500 

200,00 

199.93 

HX NO. 

FLOW 

IN PRESSURE OUT 

6 COLO SIDE 

4.807 

546.89 

546.11 

HOT SIDE 

10.9X3 

6.49 

3.53 

HX NO. 

FLOW 

IN PRESSURE OUT 

9 Colo side 

6.469 

539.43 

537.07 

HOT SIDE 

4.424 

900,00 

699.36 


IN TEMP OUT 

IN H 

OUT 

EFF. 

55 ,00 295.17 

-45.5 

sea. 7 

.230 

1065.13 430.87 

3647.5 

1417*2 

.620 

IN TEMP OUT 

IN H 

OUT 

EFF. 

295.17 460.02 

888.7 

1525*7 

.424 

684,25 505.29 

2320.6 

1690.4 

.460 

IN TEMP OUT 

IN H 

OUT 

EFF. 

460.02 684.26 

1525.7 

2320.6 

.561 

859.99 711.76 

.0 

.0 

.371 

IN TEMP OUT 

IN H 

OUT 

EFF. 

505.29 556.71 

1690.4 

1073.5 

.355 

650,01 559.23 

.0 

• 0 

.627 

IN TEMP OUT 

IN H 

OUT 

EFF. 

556.71 1243.06 

1873.4 

4266.2 

.054 

1360.08 857.69 

.0 

.0 

.625 

IN TEMP OUT 

IN H 

OUT 

EFF. 

774.53 749,99 

2636.5 

2550.4 

• 052 

300.00 7*9.65 

35.* 

160.6 

.948 


SCALE FACTOR HEAT TRANS, 

1.000 1.000" 6062.35 BTU/HIN' 

1.000 1.000 4 PASS COUNT 

SCALE FACTOR HEAT TRANS, 

1.000 1.000 4133. SI BTU/MIN 

1.000 1.000 6 PASS pARALL 

SCALE FACTOR HEAT TRANS, 

1.000 1.000 5159.49 BTU/MIN 

1.000 1.000 4 PASS COUNT 

SCALE FACTOR HEAT TRANS. 

1.000 1.000 “ 1187.96 BTU/MIN 

1.000 1.000 4 PASS COUNT 

SCALE FACTOR HEAT TRANS. 1 “ 

1.000 1.000 11512.01 BTU/MIN 

1.000 1.000 2 PASS COUNT 

SCALE FACTOR MEAT TRANS. 

1.000 1.000 -556.30 BTU/HIN 

1.000 "1.000 1 PA88 PARALL 



Computer Case 4 1 B (Continued) 


STATION 

PRESSURE 

TEMPERATURE 

Rho enthalpy 

STATION 

pressure 

TEMPERATURE 

RHO ENTHALPY 

.... x 

.000 

.000 

• ooo 

,000 

41 

555.849 

505,287 

.202 

1690.418 

2 

.000 

• 000 

♦ 000 

• ooo 

42 

551.626 

556.707 

.184 

1873.482 

3 

.000 

.000 

.000 

.000 

43 

551.165 

556,707 

.183 

1873.474 

4 

.000 

.000 

• ooo 

• ooo 

44 

551,165 

556.707 

• 103 

1873.474 

5 

900.000 

300.000 

16,646 

35.434 

45 

550.702 

556,707 

.103 

1873.466 

6 

699.36? 

749,655 

3.673 

160.791 

46 

546.895 

556.707 

.162 

1873.401 

7 

806.957 

749,655 

3.296 

161.122 

47 

546.110 

1243,057 

.083 

4268.235 

0 

606.766 

749,655 

3,295 

161.123 

40 

550.671 

556.707 

• 183 

1873.465 

9 

478.027 

749,655 

1.951 

162.327 

49 

546.111 

556.707 

• OOO 

.000 

10 

977.704 

749,655 

1.950 

162.328 

50 

546.110 

1065.126 

.099 

3647.591 

11 

329,791 

749.655 

1.346 

162.699 

51 

545.250 

1065.126 

.090 

3647.571 

12 

200.000 

650.011 

.000 

• 000 

52 

549.997 

1065.126 

.090 

3647.565 

13 

199.926 

559,234 

.000 

.000 

53 

5«0.078 

.000 

.000 

.000 

14 

199.926 

559.234 

• 000 

.000 

. 54 

540.077 

774,534 

.131 

2636.466 

15 

199.926 

559.234 

.000 

• ooo 

55 

540.729 

1065.126 

.096 

3647.465 

lb 

200.000 

059.992 

.000 

.000 

' 56 

S40.077 

430.866 

.229 

1417.232 

17 

200.000 

859.992 

• 000 

.000 

57 

539.427 

774.534 

.130 

2636.472 

18 

200.000 

059.992 

• 000 

.ooo 

58 

537.073 

749.990 

• 135 

2550.425 

19 

199.994 

711. 757 

• 000 

• ooo 

59 

536.446 

749,990 

• 135 

2550.412 

20 

.000 

.000 

• ooo 

.000 

60 

328.621 

749.990 

.084 

2546.020 

21 

.000 

.000 

• 000 

.000 

61 

300.866 

1959.511 

• 029 

6010,667 

22 

.000 

.000 

• ooo 

.000 

62 

300-789 

1959.511 

• ooo 

• OOO 

23 

.000 

.000 

• ooo 

• ooo 

63 

64.052 

1665,000 

• ooo 

• ooo 

24 

.000 

.000 

• ooo 

• ooo 

64 

7.690 

1360.076 

• ooo 

.000 

25 

.000 

.000 

,000 

.000 

65 

6.486 

1360,076 

.000 

• ooo 

26 

575.000 

55.000 

3.904 

-45.499 

66 

3.534 

857.667 

• ooo 

.000 

27 

574.659 

55.000 

3.984 

•45.504 

67 

1.581 

.000 

.000 

• OOO 

28 ' 

573.832 

295,165 

.355 

680.705 

68 

.000 

.000 

.000 

• 000 

29 

573.593 

295.165 

.355 

800.706 

69 

.000 

• ooo 

.000 

• ooo 

30 

573.593 

295,165 

.355 

800.706 

70 

.000 

830.000 

• ooo 

,000 

31 

573.354 

295. 1 65 

• 354 

080,707 

71 

.000 

823.777 

.000 

• ooo 

32 

570.196 

460.016 

.227 

1525.682 

72 

.000 

824,730 

•ooo 

• ooo 

33 

569.622 

460.016 

.227 

1525.677 

73 

.000 

.000 

• ooo 

.000 

34’"’ 

569.622 

460.016 

• 227 

1525.677 

74 

.000 

.000 

• ooo 

.000 

35 

569.448 

460.016 

• 226 

1525.673 

75 

.000 

.000 

• ooo 

• ooo 

36 

565.643 

684.275 

.158 

2320.751 

76 

.000 

• 000 

• ooo 

.000 

37 

565.107 

684.248 

• 158 

2320,646 

77 

.000 

.000 

,000 

.000 

38 

565.107 

684.248 

.150 

2320.646 

78 

*000 

.000 

• ooo 

.000 

39 

564.570 

684.248 

• 158 

2320.635 

79 

.000 

.000 

• ooo 

.000 

40 

"" 556.2/0 

505.287 

.202 

1690.424 

00 

.000 

.000 

.000 

1.000 



-132 


Computer Case 42B 


* CONDITION 9 

BYPASS 

AMBIENT PRES5URE 14.70 

PS I A # 




19 DEC 72 


I5|49l24 

HYDRAULIC POWER 

350 

.00 GEAR BOX LOSS 

24.00 

FIRST STAGE POWER 220,94 

SPC 

2.123 


AMW 3.39 

HYDRAULIC PUHP 

50 

,00 LUBE HUMP 


4.00 

SECOND stare 

207,06 

O/P 

.684 


total gear box 

400 

,00 



total turbine 

428.00 

PT OUT 

14.700 







turbine 

information 







FLOW 

14.153 PRFSSURE 

390 • 

16 ia 

.26 EFFICIENCY 

1ST .052 

41 

.1517 

V • 5538 

SPECIFIC HEAT RATIO 

1,357 TEMPERATURE 

1962 

.6 1386.1 EFFICIENCY 

2ND .468 

A2 

.2335 

A4 .6096 

PRpSSURp RATIO 


21.37 ENTHALPY 


*0 

.0 FFFICIENCY 

TOTAL .531 

HP 

428.00 

N 

63000. 





CONTROL VALVES 








PREHEATER BYPASS RFCUPERATOR BYPASS 

OXYGEN TRIM 

OXYGEN FLOW 

HYdPOGEM FLOW 


TEMPERATURE 

1102*15 

5«1.60 


749*45 


749.45 


750.07 



PRESSURE IN 


523.87 

535.34 


723.15 


484.04 


503-57 



PRESSURE OUT 


509.22 

■525,71' 


484.57 


427.87 


426-35 



EFFECTIVE AREA 


.07766 

■ 027 1 6- 


*00680 


.01472 


.07359 



FLOW 


3.564 

1*457 


5.747 


5.747 


0.006 


• 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

EFF. SCALE 

factor 

HEAT 

TRANS, 

1 C0L& SIDE 

8.406 

574.43 572.93 

55.00 

327.25 

-45.5 

1017.3 

.260 1.000 

1*000 

8934 

.01 

BTU/MIN 

HOT SIDE 

4.842 

511.18 509.23 

1102.15 

533.64 

3775.5 

1791.5 

.543 1.000 

1.000 

4 PASS 

COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP nUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT 

TRANS. 

3 COLD SIDE 

8.406 

572.04 566.65 

327.25 

459.93 

1017.3 

1525.3 

.418 1.000 

1*000 

42T0 

.55 

BTU/MIN 

HOT SIDE 

8.406 

557.55 544.19 

644.63 

502*25 

2101.7 

1679.3 

.449 1.000 

1.000 

6 PASS 

PARALL 

HX NO. 

FLOW 

' IN PRESSURE OUT 

IN TEMP OUT 

IN M 

OUT 

EFF. SCALE 

FACTOR 

HEAT 

TRANS. 

5 COLO SIDE 

6.406 

565.39 559,28 

4S9.93 

644.54 

1525.3 

2161.4 

.461 , 1.000 

1*000 

5515 

*07 

BTU/MIN 

HOT SIDE _ 

57.000 

200.00 199.99 

860.13 

700.66 

.0 

.0 

.398 1.000 

1.000 

4 PASS 

COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP nUT 

IN H« 

OUT 

EFF. SCALE 

FACTOR 

heat 

TRANS. 

6 Col d side 

8.406 

543.47 536.9J 

502.25 

541.69 

1679*3 

1620.6 

.265 1.000 

1*000 

1188 

.09 

BTU/MIN 

HOT SIDE ' 

2B.500 

200.00 199.90 

640.63 

549,58 

.0 

.0 

.658 1.000 

1.000 

~ 4 PASS 

COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN ■ H 

OUT 

EFF. SCALE 

factor 

HEAT 

TRANS. 

B COLO SIDE 

6.949 

527.33 525.71 

541.69 

1219.69 

1020*5 

4165.4 

.803 1.000 

1*000 

16433 

.23 

BTU/MIN 

HOT SIDE 

14.153 

17.3? 15.63 

1386.11 

832.81 

• 0 

• 0 

.655 1.000 

1*000 

2 PASS 

COUNT 

HX no. 

FLOW 

IN PRESSURE OUT 

IN TEMP GUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT 

TRAnS. 

9 COLO SIDE 

8.406 

508.07 504.68 

774.67 

750.07 

2636*3 

2550*0 

.052 1.000 

1*000 

-725 

.05 

BTU/MIN 

HOT SIDE 

5.747 

900.00 898.94 

300.00 

749,45 

35*4 

160.7 

.947 1.000 

1.000 

1 PASS 

p*r*ll 



Computer Case 42B (Continued) 


STATION 

PRESSURE 

TEMPERATURE 

' &H0 ENTHALPY 

STATION 

PRESSURE 

TEMPERATURE 

RHO ENTHALPY 

1 

• 000 

,ono 

.000 

.000 

41 

543.471 

502.255 

.198 

1679,276 

2 

• 000 

.000 

.000 

.000 

42 

536.925 

54! ,689 

.102 

1020.612 

3 

• ooo 

,000 

• 000 

.000 

43 

536.144 

541,689 

.182 

1020.599 

4 

.oon 

.000 

.000 

.000 

44 

536.144 

541,689 

.182 

1820.599 

5 

900.000 

300.000 

16.648 

35.434 

45 

535.362 

541.689 

.1*2 

1820.586 

6 

696,939 

749,443 

3.673 

160. 744 

46 

527.335 

541.689 

.179 

1*20.451 

7 

723.50* 

749.446 

2.956 

161.383 

47 

525.713 

1219.687 

.001 

4185.387 

e 

723.145 

749.448 

2.954 

161.385 

48 

535.339 

541.689 

.102 

1820.586 

9 

484.57S 

749.446 

1.979 

162.256 

49 

525.710 

541.669 

• 000 

.000 

10 

484.037 

749.446 

1.976 

162.258 

50 

525.712 

1102.147 

.091 

3775,818 

11 

427 • 872 

749.448 

1.747 

162.461 

51 

524.152 

1102,147 

.091 

3775.781 

12 

200.000 

64 q # 63 5 

.000 

• 000 

52 

523.871 

1102.147 

.091 

3775.775 

13 

199.899 

549.579 

.oon 

.000 

53 

509.223 

,000 

.000 

.000 

14 

199.699 

549.579 

.000 

.000 

54 

509.225 

774.674 

.123 

2636.302 

IS 

199,699 

549. 579 

.000 

.000 

55 

511.178 

1102.147 

.089 

3775.474 

16 

200*000 

860.127 

.000 

.000 

56 

509.225 

533,637 

.175 

. 1791,481 

17 

200,000 

860.127 

.000 

.000 

57 

508.071 

774.674 

.123 

2636.277 

16 

200.00" 

660.127 

.000 

• 000 

58 

504.683 

750.072 

.127 

2550.024 

1* 

199.993 

700.657 

• 000 

• 000 

59 

503.566 

750.072 

• 127 

2550,000 

20 

.000 

.000 

.000 

.000 

60 

426.349 

750.072 

.108 

2548.391 

21 

.000 

.000 

.000 

.000 

61 

390.276 

1962.597 

• 038 

6624.477 

22 

.000 

.000 

.000 

.000 

62 

390.175 

1962,597 

.000 

.000 

23 

.000 

.ono 

.000 

.000 

63 

82.370 

1665.002 

• 000 

.000 

24 

.000 

.000 

.000 

.000 

64 

18.259 

1386.106 

• 000 

• 000 

25 

.000 

.000 

.000 

.000 

65 

17.392 

1386,106 

.000 

.000 

26 

575.000 

55.000 

3.964 

-45.499 

66 

15.629 

832,809 

.000 

.000 

27 

574.429 

55.000 

3.964 

-45.507 

67 

14.700 

832,809 

• 000 

.000 

26 

572.934 

327.253 

• 319 

1017.293 

68 

.000 

. *ooo 

.000 

.000 

29 

572.488 

327.253 

• 319 

1017*293 

69 

♦ O00 

.000 

.000 

.000 

30 

572.488 

327.253 

.319 

1017.293 

70 

.000 

830.000 

.000 

.000 

31 

572.042 

327.253 

• 319 

.1017.293 

. 71 

.000 

024.685 

.000 

,000 

32 

566.653 

459,931 

.225 

1525.322 

72 

• 000 

648.314 

• 000 

.000 

33 

566.022 

459.931 

• 225 

1525,314 

73 

.000 

.000 

.000 

.000 

34 

566.022 

459,931 

,225 

1525.314 

74 

• 000 

,000 

• 000 

• 000 

35 

565.390 

459.931 

.225 

1525.306 

75 

♦ 000 

.000 

• 000 

.000 

36 

559.275 

644.539 

• 166 

2181.385 

76 

.000 

.000 

• 000 

.000 

37 

558.413 

644,631 

• 165 

2181.691 

77 

.000 

.000 

.000 

.000 

36 

558,413 

644.631 

• 165 

2181.691 

78 

• 000 

.000 

• 000 

.000 

39 

557.552 

644,631 

.165 

2181.675 

79 

• 000 

.000 

.000 

.000 

40 

544.187 

502.255 

• 199 

1679.286 

80 

• 000 

.000 

• 000 

1.000 



♦tfi-a 


Computer Case 43 


* CONDITION * 

H2 TAN 

AMBIENT PRESSURE 

14.70 PSIA. 





26 FEB 

73 15105116 

HYDRAULIC POWER 

m 

.00 GEAR BOX LOSS 

24.00 

FIRST STAGE POWER 

42. 

91 

SPC 

5.343 A HU 2.78 

HYOflAULIC PUMP 

30 

.oo Lube pump 

4.00 

SECONO STAGE 

15. 

09 

O/F 

.3B1 

total gear BOX 

30 

,00 


total turbine 

56. 

00 

PT OUT 

14.700 




TURBINE information 






FLOW 


2,672 PRESSURE 

eo.25 14. 

91 EFFICIENCY 1ST 

.414 

A1 

.1517 A3 .5538 

SPECIFIC HEAT RATIO 

1.367 TEMPERATURE 

1921.4 1574 

.8 EFFICIENCY 2 ND 

.568 

A2 

.2335 A4 .6096 

‘ PRESSURE RATIO 


5.36 ENTHALPY 

• 0 

.0 EFFICIENCY TOTAL 

• 496 

HP 

58.00 N 63000. 




CONTROL VALYFS 






.... 

PREHEATER BYPASS RECUPERATOR BYPASS 

OXYGEN TRIH 

oxygen 

FLOW 

HYDROGEN flon 

TEMPERATURE 

1263*04 

494.03 

1236.25 


1236 

.25 


1236.25 

PRESSURE IN 


572.21 

573.04 

896.19 


306 

.64 


571.53 

PRESSURE OUT 


572.21 

573.04 

308.67 


85 

.45 


65.30 

EFFECTIVE AREA 


.00000 

.00000 

.00066 


•00251 


.01424 

_ FLOW 


1*934 

• 000 

.738 


• 

738 


1 .934 

MX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRAnS. 

1 COLO SIDE 

1.934 

570,71 574.59 

250.00 254.48 

707*6 

725.5 

.004 

1.000 

1.000 

34.24 BTU/MIN 

HOT SIDE 

-.000 

572.30 572,30 

1263,04 250,00 

4339,3 

707.8 

**** 

1.000 

1.000 

4 PA 8 S COUNT 

NX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN M 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

3 COLO SIDE 

1.934 

574.56 574-32 

254.48 321.65 

725.5 

994,9 

.457 

1.000 

1.000 ' 

521.02 BTU/MIN 

HOT SIDE 

1.934 

573.94 573.44 

401.61 331.B6 

1307.2 

1035.7 

.474 

1.000 

1.000 

6 PASS PARALl 

hx no. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

1.934 

574.27 574.00 

321.65 496.10 

994.9 

1657,5 

.712 

1.000 

1.000 

1281.36 BTU/MIN 

HOT SIDE 

57,000 

200.00 196.45 

566. S3 520.24 

.0 

.0 

.190 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

in pressure out 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

6 COLD SIDE 

1.934 

573.41 573.12 

331.86 494,03 

1035.7 

1650,0 

.704 

1.000 

1.000 

1166. 09 BTU/MIN 

HOT SIDE 

26.500 

200.00 195.74 

562.09 465.67 

• 0 

• 0 

.416 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN N 

OUT 

EFF. 

SCALE 

FACTOR 

MEAT TRANS. 

6 COLD SIDE 

1.934 

572.51 572.39 

494.03 1263.05 

1650*0 

4339.3 

.712 

1.000 

1.000 

5200. 96 BTU/MIN 

HOT SIDE 

2.672 

14.86 14.73 

1574.81 649.51 

.0 

.0 

*856 

1.000 

1.000 

2 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLD SIDE 

1.934 

572.21 571.61 

1263,04 1236,25 

4339.3 

4244.9 

.028 

1.000 

1.000 

■182.60 BTU/MIN 

HOT SIDE 

.736 

900.00 899.96 

300.00 1236.25 

35*4 

278.6 

.972 

1.000 

1.000 

1 PASS PARALL 



Computer Case k3 (Continued) 


STATION 

PRESSURE TEHPE fi ATuRE 

*H0 1 

ENTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

1 

.000 

.000 

*000 

.000 

41 

573.412 

331. 86S 

.315 

1035.654 

" 2 

.000 

.000 

*000 

.000 

42 

573.116 

998.033 

.212 

1649.990 

3 

.000 

.000 

• 000 

.000 

43 

573.060 

999.033 

.212 

1649.969 

4 

.000 

,000 

.000 

.000 

44 

573.080 

998.033 

.212 

1649.969 

5 

*00.000 

300.000 

16.646 

35.434 

45 

573.045 

999,033 

.212 

1649,909 

6 

890.958 

1236. 2S2 

2.165 

270.603 

46 

572.513 

898.033 

t *212 

1649.981 

7 

898.193 

1236.252 

2*156 

270.604 

47 

572.390 

1263.046 

.065 

4339,312 

e 

896.185 

1236.252 

2.156 

276.604 

48 

573.045 

499.033 

.212 

: 1649,989 

9 

3Q8.665 

1236.252 

*752 

278.716 

49 

573.045 

898.033 

• 000 

.000 

10 

308.642 

123b. 252 

.751 

276.716 

50 

572.390 

1263.040 

.065 

4339,293 

11 ' 

85.095 

1236.252 

.209 

276.761 

51 

572.302 

1263.080 

.065 

4339,291 

12 

200.000 

562.068 

.000 

.000 

52 

572.214 

1263.040 

.085 

4339,209 

13 

195,700 

065.869 

.000 

.000 

53 

572.214 

.000 

.000 

.000 

14 

195.704 

065.869 

tOOO 

.000 

54 

572.302 

1263.040 

.065 

4339,291 

15 

195.700 

065.869 

.000 

.000 

55 

572.302 

1263.040 

.005 

4339.291 

16 

200.000 

566.835 

.000 

.000 

56 

572.302 

250.000 

.419 

707.845 

17 

200.000 

566.835 

.000 

.000 

57 

572.214 

1263.040 

.085 

4339.289 

IS 

200.000 

566.835 

.000 

.000 

56 

571.612 

1236,252 

.007 

4244.072 

19 

198.050 

520,200 

.000 

.000 

59 

571.525 

1236.252 

.087 

4244.870 

" 20 

.000 

.000 

.000 

.000 

60 

65.297 

1236.252 

• 013 

4233.110 

21 

.000 

.000 

.000 

.000 

61 

80.267 

1*21.825 

.006 

6665.562 

22 

.000 

.000 

.000 

.000 

62 

60.247 

1*21,425 

• 000 

• 000 

23 

.000 

.000 

• 000 

.000 

63 

16.632 

1665.000 

.000 

• 000 

24 

.000 

.000 

.000 

• 000 

64 

14.909 

1574,814 

.000 

• 000 

25 

.000 

.000 

.000 

.000 

65 

14.856 

1574.814 

• 000 

.000 

26 

575.000 

250.000 

.421 

707.603 

66 

14.733 

649.515 

.000 

• 000 

27 

570.710 

250.000 

.421 

7O7.&06 

67 

14.700 

689.515 

•000 

,000 

26 

574.593 

250.462 

.413 

725.515 

68 

.000 

.000 

• 000 

• 000 

29 

574.575 

254.062 

.413 

725.515 

69 

.000 

.000 

• 000 

.000 

30 

574.575 

250.482 

.413 

725.515 

70 

.000 

750.000 

.000 

• OOO 

31 

574.556 

250.482 

.413 

725.516 

71 

.000 

520.244 

• 000 

.000 

32 

574.317 

321.651 

.326 

994.926 

72 

.000 

520.244 

.000 

.000 

33 

570.290 

321.651 

.326 

994.926 

73 

.000 

.000 

• 000 

.000 

34 

574.290 

321.651 

.326 

994.926 

74 . 

.000 

.000 

• 000 

• 000 

35 

574.271 

321.651 

.326 

994.926 

75 

.000 

.000 

• 000 

.000 

36 

573.999 

496.100 

.212 

1657.494 

76 

.000 

• 000 

.000 

.000 

37 

573,970 

401.608 

.261 

1307.206 

77 

• 000 

.000 

.000 

.000 

3S 

573.970 

401,608 

• 261 

1307.206 

76 

.000 

.000 

.000 

• 000 

39 

573.901 

401.606 

.261 

1307.208 

79 

• 000 

.000 

.000 

• 000 

40 

573,436 

331.865 

.315 

1035.654 

60 

.000 

.000 

.000 

1.000 



B- 1 36 


Computer Case kb 


* CONDITION * H2 TAN 


AMBIENT pressure 


HYDRAULIC power 
HYDRAULIC PUMP 
TOTAL GEAR BOX 


S.00 GEAR BOX LOSS 

30.29 LUBE PUMP 

35.29 


flow 

specific meat ratio 

PRESSURE RATIO 


2.617 PRESSURE 

1.367 TEMPERATURE 

5,68 ENTHALPY 


1«.70 PSIA. 


24.00 FIRST STAGE POWER 

4.00 SECOND STAGE 

TOTAL TURBINE 

TURBINE INFORMATION 
64.87 14.94 EFFICIENCY 1ST 

1923.8 1566,9 EFFICIENCY 2ND 

.0 .0 EFFICIENCY TOTAL 




26 FEB 

73 

151 

05132 

4S, 

,89 

spc 

4.789 

AMW 

2.77 

17a 

,40 

O/F 

.374 



63, 

,29 

FT OUT 

14.700 




• 412 

Al 

.1517 

A3 

• 5538 


• 566 

A2 

.2335 

A4 

.6096 


.498 

HP 

63.29 

N 

63000. 


CONTROL VALVES 


PREHEATER BYPASS RECUPERATOR bypass 


TEMPERATURE 

1278.29 


574.96 


PRESSURE IN 

571.35 


572.38 


PRESSURE OUT 

571.35 


572.38 


EFFECTIVE AREA 


,00000 


.00000 


flow 


2.050 


.000 


MX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

1 cold side 

2.050 

574.68 

574.5a 

250.00 

254.29 

HOT SIDE 

-.000 

571.45 

571.45 

1278,29 

250.00 

HX NO. 

FLOW 

IN pressure out 

IN tehp out 

3 cold side 

2.050 

574.50 

574.20 

254.29 

396.75 

HOT SIDE 

2.050 

573.65 

572.90 

569,31 

414.96 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

5 cold side 

2.050 

574.14 

573.74 

396.75 

669.38 

HOT SIDE 

57.000 

200.00 

199,97 

719.47 

655.94 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

6 COLD SIDE 

2.050 

572.87 

572.47 

414.96 

574.96 

HOT SIDE 

28.500 

200.00 

199.88 

635.48 

544.23 

HX no. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

8 COL° SIDE 

2.050 

571.70 

571.55 

574.96 

1276.32 

HOT SIDE 

2.817 

14.88 

14.74 

1566.86 

716.54 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

9 COLO SIOE 

2.050 

571.35 

570,69 

1278.29 

1251.59 

HOT SIOE 

.767 

900*00 

899.95 

300.00 

1251-59 


OXYGEN TRIM 

OXYGEN 

FLOW 

HYDROGEN flow 

1251. S9 


1251 

.59 


1251.59 

895.83 


302 

• 14 


570.59 

302.17 



90 

.24 


90.09 

.00090 



,00266 


.01521 

,767 



■ 

767 


2.050 

v In N 

OUT 

EFF. 


scale 

FACTOR 

HEAT TRANS. 

707.8 

724.8 

.004 


1.000 

1.000 

34,75 BTU/MIN 

4393.0 

707.9 



1.000 

1.000 

4 PASS COUNT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRANS, 

724.8 

1288.7 

.452 


1.000 

1.000 

1155.86 BTU/MIN 

1918.0 

1357.8 

.490 


1.000 

1.000 

6 PASS PARALL 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRANS. 

1288.7 

2268.7 

.845 


1.000 

1.000 

2006.82 BTU/MIN 

.0 

.0 

.197 


1*000 

1.000 

4 PASS COUNT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRANS. 

1357.8 

1937.8 

.726 


1.000 

1.000 

1186.87 BTU/NIN 

.0 

.0 

.414 


1.000 

1.000 

" 4 PASS COUNT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

HEAT TRANS. 

1937.8 

4393.1 

.709 


1.000 

1.000 

5032.67 BTU/MIN - 

.0 

.0 

.857 


1*000 

1.000 

2 PASS COUNT 

IN H 

OUT 

EFF. 


scale 

factor 

HEAT TRANS. 

4393.0 

4298.9 

.027 


wooo 

1.000 

-192.90 BTU/MIN 

35.4 

262.5 

.973 


1.000 

1.000 

1 PASS PARALL 



Computer Case k 1 * (Continued) 


station pressure temperature Rho enthalpy station pressure temperature rho enthalpy 


1 

.000 

.000 

.000 

.000 

41 

572-666 

414.957 

.252 

1357.794 

2 

.000 

.000 

.000 

.000 

42 

S 72.469 

574.962 

• 186 

1937.811 

3 

.000 

.000 

.000 

• 000 

43 

572.424 

574,962 

.186 

1937.810 

4 

.000 

.000 

,000 

.000 

44 

572.424 

574,962 

.186 

1937.010 

S 

900.000 

300 . 000 

16.646 

35.434 

45 

572.376 

574,962 

.166 

1937.810 

6 

999.955 

1251.593 

2.146 

282.514 

46 

571.696 

574,962 

.166 

1937.790 

7 

095 . 03 A 

1251.593 

2.136 

282 . 51 S 

47 

571.552 

1278,317 

• 085 

4393.110 

8 

095. 027 

1251.593 

2.136 

282.515 

46 

572.378 

574,962 

.186 

1937,810 

9 

302.166 

1251 . 593 . 

.729 

202.612 

49 

572.370 

574,962 

.000 

.000 

10 

302,140 

1251.593 

.729 

202.612 

50 

571.552 

1278.294 

.085 

43 V 3.027 

n 

90.242 

1251.593 

.219 

282.645 

51 

571.452 

1278.294 

.085 

4393,025 

12 

200.000 

635.477 

• 000 

.ooo 

52 

571.352 

1278.294 

• 0 A 5 

4393.023 

13 

199.601 

544.235 

.000 

.000 

53 

571.352 

.000 

.000 

.000 

14 

199,001 

544.235 

• 000 

.000 

54 

571.452 

1278.294 

.065 

4393.025 

15 

199.001 

544.235 

.000 

.000 

5 b 

571.452 

1278.294 

.085 

4393.025 

16 

200.000 

719.471 

.000 

.ooo 

56 

571.452 

250.000 

.419 

707.859 

17 

200*000 

719.471 

.ooo 

.000 

57 

571.352 

1278.294 

.085 

4393.022 

ie 

200*000 

719.471 

.000 

.000 

58 

570.686 

1251.593 

, .086 

4298.911 

19 

199.974 

655.939 

.000 

.ooo 

59 

570.567 

1251.593 

.086 

4298.909 

20 

.000 

• 000 

• 000 

.000 

60 

90.092 

1251.593 . 

.014 ; 

4207.207 

21 

.000 

.000 

.000 

.000 

61 

84 . B 97 

1923.792 

• 008 

6674.356 

22 

• 000 

.000 

.000 

.000 

62 

64.875 

1923.792 

.000 

,000 

23 

• 000 

.000 

.000 

.000 

63 

19.466 

1665.000 

.000 

.ooo 

24 

• 000 

.000 

• ooo 

.000 

64 

14.939 

1566.877 

• 000 

.000 

25 

• 000 

.000 

.000 

.000 

65 

14.661 

1566,877 

.000 

.000 

26 

575.000 

250 .000 

.421 

707.803 

66 

14.741 

716,540 

• 000 

.000 

27 

574.679 

250.000 

*421 

707.806 

67 

14.700 

716,540 

• ooo 

.000 

2 d 

574.543 

254.292 

.413 

724.764 

68 

.000 

.000 

.ooo 

.000 

29 

574.523 

254.292 

*413 

724.764 

69 

.000 

.000 

• ooo 

.000 

30 

574.523 

254.292 

*413 

724.764 

70 

.000 

750.000 

.000 

.000 

31 

574.503 

254.292 

.413 

724.764 

71 

.000 

679.454 

• 000 

.000 

32 

574*200 

396.754 

.264 

1280,677 

72 

.000 

679,835 

.000 

.000 

33 

574*168 

396.754 

• 264 

1280.677 

73 

.000 

.ooo 

• ooo 

,000 

34 

574*166 

396.754 

.264 

1288.677 

74 

.000 

• ooo 

.000 

.000 

35 

574.136 

396.754 

• 264 

1280.677 

75 

.000 

.000 

• ooo 

.000 

36 

573.741 

669.365 

.164 

2260.730 

76 

.000 

.000 

.000 

.000 

37 

573.696 

569.307 

. 1 6 A 

1910.013 

77 

.000 

.000 

• ooo 

.000 

36 

573.696 

569.307 

.186 

1910.013 

78 

.000 

.ooo 

.ooo 

,000 

39 

573.651 

569.307 

.186 

1910.013 

79 

.000 

.000 

• ooo 

.000 

«0 

572 . 9 Q 0 

414.957 

.252 

1357.794 

60 

.000 

.000 

.000 

1.000 



B- 1 38 


Computer Case 45 


* CONDITION * H2 tan 


AMBIENT PRESSURE 14.70 PSIA. 


26 FEB 73 I5»05l55 


HYDRAULIC 

POWER 

10,00 

GEAR 

BOX LOSS 

24.00 

first stage power 

48.79 

SPC 

4.396 

A MW 2.78 

HYDRAULIC 

PUMP 

30.57 

LUBE 

PUMP 

A. 00 

second stage 

19.78 

O/F 

.376 


total gear 

BOX 

40.57 




total turbine 

66.57 

PT OUT 

14.700 



turbine information 


FLOW 

2.973 

pressure 

89.52 

14.96 

EFFICIENCY 1ST 

.412 

Ai 

.1517 

specific heat ratio 

1.367 

tempehature 

1926.3 

1559.0 

EFFICIENCY 2ND 

.563 

A2 

.2335 

PRESSURE RATIO 

5.98 

ENTHALPY 

*0 

.0 

EFFICIENCY total 

.508 

" HP 

68.57 


A 3 .5538 
A6 .6096 
N 63000. 


CONTROL VALVES 



PREHEATER BYPaSS recuperator bypass 

OXYGEN TRIM 

oxygen 

FLOW 

hydrogen flow 

temperature 

1273.90 

579.81 

1347.00 


1247 

• 00 


1247.00 

PRESSURE IN 

S70.90 

572.04 

695,30 


305 

.11 


570.07 

PRESSURE out 

570.90 

572.04 

305,13 


95 

.26 


95.09 

EFFECTIVE AREA 


.00000 

.00000 

.00096 


•00281 


.01599 

FLOW 


2.157 

.000 

.016 


• 

016 


2.157 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

1 cold side 

2.157 

574.64 574.50 

250.00 254.06 

707.8 

723.9 

• 004 

1.000 

I . 000 

34.61 0TU/MIN 

HOT SIDE 

-.000 

571.01 571,01 

1273.94 250,00 

4377.7 

707,9 

*666 

1.000 

I. 000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF • 

SCALE 

FACTOR 

HEAT TRANS. 

3 COLD SIDE 

2.157 

574.45 574, 11 

254.06 407.36 

723.9 

1329.1 

• 451 

1,000 

I. 000 

1305.46 BTU/HIN 

HOT SIDE 

2.157 

573.49 572.63 

594.13 427.26 

2005.0 

1404.1 

• 491 

1.000 

I. 000 

6 PASS PARALL 

“‘HX NO. 

FLO” 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

5 COLO SIDE 

2.157 

574.04 573.59 

407.36 693. 9B 

1329.1 

2354.9 

• 849 

1.000 

1. 000 

2212.66 BTU/MIN 

HOT SIDE 

57.000 

200.00 199.98 

745.11 676.71 

.0 

.0 

.203 

1.000 

1.000 

4 PASS COUNT 

HX no. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

heat trans. 

6 COLO SIOE 

2.157 

572,59 572.14 

427.26 579.81 

1404.1 

1954,6 

• 712 

1.000 

1.000 

1107.63 BTU/HIN 

HOT 8IOE 

26.500 

200.00 199.90 

641.59 550.74 

.0 

.0 

• 424 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

« COlO SlOE 

2.157 

571.28 571-12 

57R.B 1 1273.94 

1954.8 

4377.7 

.709 

1.000 

I. 000 

5226.29 BTU/MIN 

HOT SIDE 

2.973 

14.90 14,75 

1559,03 722.32 

.0 

.0 

.654 

1.000 

1.000 

2 PASS COUNT 

MX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

9 COLO SIOE 

2.157 

570.90 570.18 

1273.94 1247.08 

4377.7 

4283.0 

,028 

1.000 

i.000 

•204.24 BTU/MIN 

HOT SIOE 

«»16 

900*00 899.95 

300.00 1247.00 

35.4 

281,4 

.972 

l.ooo 

I. 000 

1 PASS PARALL 



Computer Case 45 (Continued) 


STATION PRESSURE TEMPERATURE RhO ENTHALPY STATION PRES5uRE TEMPERATURE RHO ENTHALPY 


1 

.000 

.000 

• 000 

.000 

41 

572.587 

427.278 

.245 

1404.133 

2 

• 000 

.000 

• 000 

.000 

42 

572.142 

579.812 

.185 

1954,802 

3 

• 000 

.000 

.000 

.000 

43 

572.091 

579.612 

.185 

1954.801 

4 

• 000 

.000 

.000 

.000 

44 

572.091 

579.812 

.185 

1954.801 

5 

900.000 

300.000 

16.648 

35.434 

45 

S72.0«0 

579.812 

.185 

1954.800 

6 

699.950 

1207.076 

2.151 

261.362 

46 

571.280 

579,812 

.185 

1954,786 

7 

895.307 

1207.076 

2.141 

261.363 

47 

571.120 

1273,936 

.085 

4377.658 

e 

895.297 

1207.076 

2.141 

261.364 

48 

572.040 

579.812 

.185 

1954,800 

9 

305,134 

1207.076 

.738 

261.464 

49 

572.040 

579,812 

.000 

.000 

10 

305.105 

1207.076 

.738 

281.464 

50 

571.120 

1273.939 

.085 

4377.671 

11 

95.256 

1207.076 

.232 

281,500 

51 

571.010 

1273.939 

.085 

4377.668 

12 

200.000 

601.588 

.000 

.000 

52 

570.699 

1273.939 

.085 

4377.665 

13 

199.902 

550.705 

,000 

.000 

53 

570.899 

.000 

.000 

.000 

14 

199.902 

550.705 

,000 

.000 

54 

571.010 

1273.939 

.085 

4377.668 

15 

199.902 

550.705 

.000 

.000 

55 

571.010 

1273.939 

.085 

4377.666 

16 

200.000 

705,111 

.000 

.000 

56 

571.010 

250.000 

.418 

707.865 

17 

200.000 

705.111 

.000 

.000 

57 

570.899 

1273.939 

.085 

4377.665 

ia 

200,000 

705.111 

• 000 

• 000 

56 

570.177 

1247.076 

.086 

4282.981 

19 

199,962 

676,707 

,000 

.000 

59 

570.068 

1247.076 

.086 

4282.978 

20 

.000 

.000 

.000 

.000 

60 

95.094 

1247.076 

.014 

4271.491 

21 

• 000 

.000 

.000 

.000 

61 

89.540 

1926.347 

.009 

6683.642 

22 

.000 

.000 

,000 

.000 

62 

89.516 

1926,347 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

20.U5 

1665.000 

.000 

,000 

24 

• 000 

.000 

.000' 

.000 

64 

14.963 

1559.028 

.000 

.000 

25 

• 000 

.000 

.000 

.000 

65 

19.899 

1559,028 

.000 

.000 

26 

575*000 

25o»000 

.421 

707,603 

66 

14.746 

722.323 

.000 

.000 

27 

574*644 

250.000 

.421 

707.809 

67 

14*700 

722.323 

.000 

.000 

26 

574.495 

254.061 

• 414 

723.853 

68 

.000 

.009 

.000 

.000 

29 

574*472 

250.061 

• 414 

723.653 

69 

.000 

.000 

.000 

.000 

30 

574*472 

254.061 

• 414 

723.653 

70 

.000 

750,000 

.000 

.000 

31 

574.450 

254.061 

• 414 

723.853 

71 

.000 

706,024 

.000 

.000 

32 

574.111 

407.356 

.257 

1329.067 

72 

.000 

706.769 

.000 

.000 

33 

574.074 

407.356 

.257 

1329.067 

73 

.000 

• 000 

.000 

.000 

34 

574.074 

407.356 

.257 

1329.067 

74 

.000 

.000 

.000 

,000 

35 ’ 

574.038 

407.356 

.257 

1329.066 

75 

.000 

.000 

.000 

.000 

36 

573.590 

603.984 

.158 

2354-935 

76 

.000 

.000 

.000 

.000 

37 

573.539 

594*132 

.182 

2005,006 

77 

.000 

.000 

.000 

.000 

36 

573.539 

594.132 

.162 

2005.006 

76 

.000 

.000 

.000 

.000 

39 

573.487 

594*132 

,162 

2005.007 

79 

.000 

.000 

.000 

.000 

40 

572.625 

427*278 

.245 

1404.134 

80 

.000 

• 000 

.000 

1.000 



Computer Case 46 


* CONDITION * 

H2 TAN 

ambient 

PRESSURE 

14.70 PSIA. 



26 FEB 

73 

iSiOfctOB 

HYDRAULIC POWER 

90.00 

gear 

BOX LOSS 

24.00 

FIRST STAGE POWER 

88.79 

spc 

2.571 

AMW 2 . 90 

HYDRAULIC PUMP 

35.14 

LUBE 

PUMP 

4.00 

SECOND STAGE 

64. 3S 

O/F 

.439 


total gear BOX 

125.14 




total turbine 

153.14 

PT OUT 

14.700 






TURBINE INFORMATION 






FLOW 


5.362 PRESSURE 

158.63 15. 

41 EFFICIENCY 

1ST 

.420 

. A1 

.1517 -5538 

SPECIFIC HEAT 1 

RATIO 

1.365 TEMPERATURE 

1939.1 1466 

.3 efficiency 

2ND 

.527 

A2 

.2335 A4 .6096 

PRESSURE RATIO 


10.30 ENTHALPY 

.0 

,o efficiency 

TOTAL 

.526 

HP 

153.1# N 63000 




CONTROL VALVES 







PREHEATER BYPASS RECUPERATOR BYPASS 

OXYGEN TRIM 

OXYGEN 

FLOW 

HYDROGEN FLOW 

TEMPERATURE 

1161.05 

495.42 

1152.86 


1152 

.66 


1152.87 

PRESSURE IN 

563.66 

566,73 

882.56 


346 

.95 


561.74 

PRESSURE OUT 

563.66 

566.73 

349.04 


170 

.50 


170.12 

EFFECTIVE AREA 


,00000 

.00000 

.00188 


•00474 


.02696 

FLOW 

.. 

3.727 

• 000 

1.635 


li 

635 

„ 

3.727 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

1 COLO SIDE 

3,727 

573.94 573.52 

250.00 252.14 

707.8 

716*3 

.002 

1.000 

1.000 

31.55 BTU/HIN 

HOT SIDE 

-.000 

563.98 563.98 

1181.05 250.00 

4051.0 

708*0 

♦ *** 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

in pressure out 

IN TEmP out 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

NEAT TRANS, 

3 COLO SIDE 

3.727 

573.38 572.46 

252.14 380.51 

716.3 

1226.3 

.434 

1.000 

1.000 

1900.55 BTU/HIN 

HOT SIDE 

3.727 

570.76 568.40 

548.12 409.21 

1843.7 

1336.0 

.469 

1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN ' H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

5 COLO SIDE 

3.727 

572.25 571.05 

380.51 646. OS 

1226.3 

2193.9 

.677 

1.000 

1.000 

3605.92 BTU/HIN 

HOT SIDE 

57.000 

200.00 199.98 

775.87 664.78 

.0 

*0 

*261 

1.000 

1.000 

4 PASS COUNT 

NX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

s cold side 

3.727 

568.29 566.99 

409.21 495.42 

1336.0 

1654.9 

.507 

1.000 

1.000 

1188.48 BTU/HIN 

HOT SIDE 

28.500 

200.00 198.57 

579,29 484,07 

.0 

• 0 

.560 ' 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

6 COLD SIDE 

3,727 

564*72 564.29 

495.42 1181.06 

1654.9 

4051 • 1 

.706 

1.000 

1.000 

8929.63 BTU/HIN 

HOT SIDE 

5.362 

15*23 14.83 

1466.34 673.93 

.0 

.0 

.816 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

factor 

HEAT TRANS. 

9 ColO-SIDE 

3.727 

563^66 562.04 

1181.05 1152.87 

4051.0 

39S3.0 

.032 

1.000 

l.ooo 

-365.27 BTU/HIN 

HOT SIDE 

1,635 

900.00 899.86 

300.00 1152,86 

35.4 

256.0 

.966 

1.000 

1.000 

i PASS PARALL 
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Computer Case 52 


* CONOITtON * 

OMATCH 

ANIENT 

PRESSURE 

.00 PS I A • 



10 DEC 

72 

16(01152 

HYDRAULIC POWER 

.GO 

gear 

BOX LOSS 

24.00 

FIRST STAGF POWER 

27.97 

SPC 

3.540 

AMW 3.51 

HYDRAULIC PUMP 

30*00 

LUBE 

PUMP 

4*00 

SECOND STAGE 

30.03 

O/F 

.742 


TOTAL GEAR BOX 

30*00 




total turbine 

56.00 

PT OUT 

.313 



TURBINE INFORMATION 

FLOW 1,770 PRFS9URE 60.03 1.50 EFFICIENCY 1ST ,667 A1 .1235 A ? -*509 

SPECIFIC HEAT RATIO 1,352 TEMPERATURE 2058,5 1416.8 EFFICIENCY 2ND .41? A2 ,1901 M 

PRESSURE RATIO 40.39 ENTHALPY ,0 ,0 EFFICIENCY TOTAL .503 HP 58.00 N 70000. 

CONTROL VALVES 



PREHEATER BYPASS 

RECUPERATOR BYPASS 

OXYGEN TRIM 

OXVGFN FLOW 

hydrogen flow 

TEMPERATURE 

842.74 

755.33 

750.00 

750.00 

750.00 

PRESSURE IN 

574.36 

574.3S 

697.5" 

530.52 

574.21 

PRESSURE OUT 

574.36 

574.3S 

530.53 

64.73 

64.59 

EFFECTIVE AREA 

' ....... 

-lO.lonoo 

.00069 

•00116 

.00560 


FLOW 
HX NO. 

FLOW 

.931 

IN PRESSURE OUT 

.883 

IN TEMP OUT 

• 754 
TN H 

OUT 

eff. 

.754 

SCALE 

FACTOR 

1.016 

HFAt TRANS. 

1 COLD SIDE 

1.016 

574.99 

574.96 

55.00 110.60 

*45.5 

212.8 

.071 

• 1.000 

1.000 

262.51 BTU/MIN 

HOT SIDE 

.086 

574.37 

574.37 

842.74 59,4" 

2675.1 

-30.1 

.994 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

in pressure out 

IN TEMP OUT 

IN H 

OUT 

E F F • 

SCALE 

FACTOR 

HEAT TRANS. 

3 COLO SIDE 

1.016 

574,98 

574.92 

110.60 400.00 

212.6 

1301. 1 

.446 

1.000 

1.000 

1105.95 BTU/MIN 

HOT SIDE 

1.016 

574.76 

574,55 

759.36 426.46 

2584*1 

1401.1 

.513 

1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTDR 

HEAT TRANS. 

5 COLO SIDE 

1.016 

574*90 

574.79 

400.00 759.36 

1301.1 

2584,1 

.471 

1.000 

1.000 

1303.84 8TU/MIN 

HOT SIDE 

5T.OOO 

200.00 

199.99 

770.06 731.62 

.0 

.0 

.103 

1.000 

1,000 

fl PASS COUNT 

HX NO. 

PLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

6 ColD SIDE 

1.016 

574.54 

574.42 

426.46 755.33 

1401.1 

2569.4 

.416 

1.000 

1.000 

1187.86 BTU/MIN •• - 

HOT SIDE 

28.500 

200.00 

200,00 

785,66 704.3" 

.0 

• 0 

.226 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

8 COLD side 

.134 

574.3* 

574.39 

755.33 1418.75 

2569*9 

4488. 1 

**** 

1.000 

t.000 

309.93 BTU/MIN 

HOT SIDE 

1.770 

1.33 

.70 

141". "2 1335.73 

.0 

• 0 

• 1 25 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 COL 0 SIDE 

1.016 

574.35 

574.23 

776. T2 750.00 

2644.9 

2551.3 

.056 

1.000 

1.000 

*95.17 BTU/MIN 

HOT SIDE 

.754 

900.00 

699.97 

300.00 750.00 

35,4 

160.9 

*944 

1.000 

1.000 

1 PASS PARALL 



Computer Case 52 (Continued) 


STATION PRESSURE TEMPERATURE RHP ENTHALPV STATJON PRESSURE temperature rho entml.pt 


i 

.oon 

.000 

.000 

.000 

' 41 

574.542 

426.459 

. 2^6 

1401.082 

2 

.000 

.000 

.000 

.000 

42 

574.424 

755.333 

.143 

2569.942 

3 

.000 

.000 

.000 

.000 

43 

574.410 

755.333 

.143 

2569.442 

4 

.000 

.000 

.000 

.000 

44 • 

574.910 

755,333 

♦ 143 

2569.442 

5 

900.000 

300.000 

16.648 

35.434 

45 

574.395 

755.333 

• 143 

2569.941 

6 

899.971 

750.001 

3.673 

160.872 

46 

574.392 

755.333 

• 143 

2569.441 

7 

897.565 

750.001 

3.663 

160.880 

47 

574.389 

1418.750 

♦ 076 

4868.073 

a 

897.560 

750.001 

1.663 

160.880 

46 

570.384 

755.333 

• 143 

2569.941 

9 

530.528 

750.001 

2.164 

162.218 

49 

574.384 

755.333 

.000 

.000 

10 

530.520 " 

750.001 

2.164 

162.218 

SO 

574.389 

842.740 

.120 

2875.073 

u 

69.727 

750.001 

.264 

163.952 

Si 

574.373 

842 . 74 " 

.126 

2875.073 

12 

200,000 

785.659 

.000 

.000 

52 

574.360 

842.740 

• 1?B 

2875,072 

13 

199.997 

709.382 

.000 

.000 

53 

574.359 

.000 

♦ ooo 

.000 

14 

199.997 

704.382 

.000 

.000 

54 

574.370 

776.723 

.130 

2644.902 

15 

199.997 

704.382 

.oon 

• ooo 

55 

579.370 

842.740 

.126 

2875.073 

16 

200.000 

770.058 

.ooo 

• ooo 

56 

574.370 

59.475 

3.752 

- 30,109 

17 

200.000 

770.058 

.000 

iooo 

57 

574.355 

776.723 

.138 

2644.902 

IB 

200.000 

770.058 

.oon 

4000 

50 

574.227 

750.001 

.145 

2551.255 

~ 19 

199.990 

731.824 

.000 

4000 

59 

574.213 

750.001 

.145 

2551.255 

20 

.000 

.ooo 

• oon 

.000 

60 

64.593 

750.001 

.017 

2540 . 4J9 

21 

.000 

.000 

.oon 

.000 

61 

60.441 

2058.495 

• 0 06 

7168.415 

22 

,000 

.000 

.000 

.000 

62 

60.431 

2058.495 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

13.662 

1750.000 

.000 

.000 

24 

.000 

.000 

.000 

.000 

64 

1.496 

1910.825 

.000 

.000 

25 

.000 

.000 

.ooo 

.000 

65 

1.333 

1410.825 

• ooo 

■ .000 

26 

575.000 

55.000 

3.984 

- 05.499 

66 

.698 

1335.733 

• ooo 

.000 

27 

579.992 

55.000 

3.989 

- 45,499 

67 

.313 

787.016 

.000 

.000 

28 

579.909 

110.603 

1.119 

212.807 

60 

.000 

.000 

.000 

.000 

29 

579.983 

110.603 

1.119 

212.808 

69 

.000 

.non 

.000 

.000 

30 

579.963 

110.603 

1.119 

212.808 

70 

.ono 

750.000 

.000 

.000 

31 

579.981 

110.603 

1.119 

212.808 

71 

.000 

731.824 

• .ooo 

.000 

32 

579.919 

399.998 

.262 

130i;068 

72 

.000 

731.824 

.000 

.000 

33 

579.911 

399.998 

.262 

1301.068 

73 

.000 

.000 

,.000 

.000 

34 

579.911 

399.998 

.262 

1301.068 

74 

.000 

.000 

.000 

,000 

35 

579.903 

399.998 

.262 

1301.068 

75 

• ono 

.000 , 

.000 

; .000 

36 

579.793 

759.357 

.142 

2584.054 

76 

.000 

.000 

• ooo 

.000 

37 “ 

579. 779 

759.360 

.142 

2584.064 

77 

.000 

.000 

.000 

.000 

38 

579.779 

759.360 

.142 

2584.064 

- 7S 

.000 

.000 

.000 

.000 

39 

579.769 

759.360 

• .142 

2584.064 

79 

.000 

.000 

.000 

.000 

40 ““ " 

“ 574.550 '' 

426.459 

' '.246 

1401.082 

BO 

.000 

.000 

.000 

1.000 



B-IMf 


Computer Case 51 


* CONDITION * 

omatch 

AMBIENT 

PRESSURE 

.00 PSIA. 



is oec 

72 

1 6 1 0 1 1 47 

HYDRAULIC POWER 

10.00 

GEAR 

BOX LOSS 

24.00 

first stage power 

33.09 

SPC 

3*079 

AMW 3.51 

HYDRAULIC P UMp 

30.57 

LUBE 

PUMP 

4.00 

SECOND STAGE 

35.48 

o/f 

.743 


TOTAL GEAR BOH 

40.57 




total turbine 

68.57 

PT OUT 

.361 



TURBINE INFORMATION 


PLOW 


2.082 

PRESSURE 

71.09 

1.73 

EFFICIENCY 1ST 

.064 

A 1 

.1235 

A3 

.6509 

SPECIFIC 

HEAT RATIO 

1.352 

TEMPERATURE 

2060.4 

1417.1 

EFFICIENCY 2ND 

.nr 

A2 

.1401 

A4 

-6963 

PRESSURE 

RATIO 

41.04 

enthalpy 

.0 

.0 

EFFICIENCY TOTAL 

.504 

HP 

68.57 

N 

70000 


CONTROL VALVES 



PREHEATER BYPASS RECUPERATOR BYPASS 

oxygen TRIM 

OXYGEN FLOW 

HYDROGEN FLOW 

temperature 

843.77 

709.70 

750.00 


750.00 


750.00 

PRESSURE IN 

574.11 

57*1.15 

896.65 


531.08 


573.91 

PRESSURE OUT 

574.11 

574.15 

531.09 



76.15 


75.99 

effective AREA 

******* 

10.10900 

.00082 



.00136 


.00682 

~ PLOW 


1.092 

.968 

.887 



.887 


1.195 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

l COLO side 

1.195 

574*99 574. 9B 

55.00 111.40 

-45.5 

21*. 6 

.072 

1.000 

1.000 

311,91 BTU/MIN- 

HOT SIDE 

.102 

574.12 574.12 

843.77 61.36 

2876.6 

-22.8 

,992 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF, 

scale 

FACTOR 

HEAT TRANS. 

3 COLO SIDE 

1.145 

574.97 574. 8* 

111.40 394.98 

215.6 

1301.0 

.443 

1.000 

1.000 

1296.51 BTU/MIN 

HOT SIDE 

1.195 

574, 69 574.37 

762,49 430.37 

2595.0 

1415.7 

.510 

1.000 

1.000 

6 PASS PARALL 

MX NO, 

FLOW 

IN PRFSSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

1.195 

574.67 574.72 

399,98 782.48 

1301.0 

2595.0 

,961 

1.000 

1.000 

1545.69 BTU/HIN 

HOT SIDE " 

57.000 

200.00 199.99 

777.22 732.08 

.0 

• 0 

.120 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FL0 W 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

- 6 COLO SIDE 

1.195 

574.36 574.2ft 

430.37 709.70 

1415.7 

2410.0 

• 883 

1.000 

1.000 

1187.71 BTU/HIN 

HOT SIDE 

28.500 

200.0® 199.99 

7*16.61 662,90 

.0 

.0 

.265 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRFSSURE OUT 

IN TFHP nUT 

IN M 

OUT 

EFF, 

SCALE 

FACTOR 

HE*T TRANS. 

8 COLD SIDE 

.226 

574.15 574. IS 

709.70 1417.06 

2410.0 

4882.1 

**** 

1.000 

WOOO 

559.05 8TU/MIN 

HOT SIDE 

2.082 

1,54 . 8 j 

1417.14 1289.70 

.0 

.0 

.180 

1,000 

1.000 

2 PASS COUNT 

HX NO, 

FLOW 

IN PRF5SU&E OUT 

IN- TEMP (1UT 

TN H 

OUT 

EFF. 

SCALE 

FACTOR 

HFaT TRANS. 

4 COLO SIDE 

1.195 

574.10 573.93 

776.76 750.00 

2645.0 

2551,2 

.056 

1.000 

1.000 

-112. 0« BTU/HIN 

HOT SIDE 

.887 

900.00 899.96 

' 300.00 750.00 

35.4 

160,9 

.944 

1.000 

1.000 

1 PASS PARALL 



Computer Case 51 (Continued) 


STATION PRESSURE TEMPERATURE RHO ENTHALPY STATION PRESSURE TEMPERATURE rho enthalpy 


i 

.0 00 

.000 

.000 

• 000 

41 

579.357 

410.368 

.244 

1915. 730 

2 

• 000 

.000 

.000 

• 000 

42 

579.280 

70*. 704 

.154 

2910.038 

3 

.000 

.Orto 

• 000 

.000 

43 

579.182 

709*704 

.154 

2910.036 

4 

.000 

.000 

.000 

• 000 

44 

579.182 

70*. 704 

.154 

2410.036 

5 

Roo.ooo 

300.000 

16.648 

35.434 

45 

579.163 

709,704 

.154 

2910,035 

6 

899.963 

749.497 

3.673 

160.871 

46 

579.153 

70*. 704 

• 1 54 

2910.035 

7 

896.657 

749.997 

3.660 

160.683 

47 

579.198 

1417.06! 

.078 

9882.117 

6 

896.650 

749.997 

3 • 660 

160.863 

48 

579*151 

70*.704 

.154 

2910.035 

9 

531.090 

749.997 

2.167 

162.215 

49 

579.151 

70*. 704 

.000 

.000 

10 

531.079 

749.997 

2.167 

162.215 

50 

579.199 

043.766 

• 128 

2878.635 

u 

76.150 

749.997 

.310 

163.898 

51 

579.126 

043.766 

• 1 28 

2878.639 

12 

200.000 

746.613 

.000 

.000 

52 

579.108 

843.766 

.128 

2878.639 

13 

199.990 

662.895 

.000 

.000 

53 

579,108 

.000 

.000 

.000 

14 

199.990 

662.695 

.000 

.000 

54 

579.122 

776.762 

.130 

2695.032 

15 

199.990 

662.895 

.000 

.000 

55 

579.122 

843*766 

.120 

2978.639 

16 

200.000 

777.217 

.noo 

• 000 

56 

579.122 

01.357 

J.640 

-22.637 

17 

200.000 

777.217 

.000 

.000 

57 

579.101 

776.762 

.130 

2645.031 

16 

200.000 

777.217 

.000 

.000 

58 

573.932 

749.997 

it 144 

1 2551.239 

19 “ 

- 199.990 

732.037 

.000 

.000 

59 

573.912 

749.997 

.144 

2551.239 

20 

.000 

.000 

.000 

- .000 

, . 60 .• 

75.993 

749.997 

.019 

2540.696 

21 

.000 

.000 

.000 

.000 

M 

71.102 

2060.413 

.007 

7175.695 

22 

.000 

.0 00 

.000 

.000 ’ 

62 

71.090 

2060.413 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

16.013 

1750.000 

.000 

.000 

24 

.000 

.000 

.000 

.000 

64 

1.732 

1417,136 

,000 

.000 

25 

' “ .000 

.000 

.000 

.000 

65 

1.537 

1417.136 

.000 

.000 

26 

575.000 

55.000 

3.889 

-45.499 

66 

.807 

1289.695 

.000 

.000 

27 

579.988 

5S.OOO 

3.889 

-45.500 

67 

.361 

707.016 

.000 

.000 

28 

57a. 978 

111.399 

1.108 

215.617 

68 

.000 

.000 

.000 

■ “ .000 

29 

579.976 

111.399 

1.108 

215*617 

69 

.000 

.000 

• 000 

.000 

30 

57«.976 

111.399 

1,108 

215.617 

70 

.000 

750.000 

.000 

.000 

31 

579.973 

111.399 

1.108 

215.617 

71 

.000 

739.222 

.000 

.000 

32 

579.889 

3*9.962 

.262 

1301.005 

72 

.004 

739, *46 

.000 

.000 

33 

579.878 

399.982 

.262 

1301.005 

73 

.000 

.000 

• 000 

.000 

34 

• 579.878 

399.982 

.262 

1301. 005 

74 

.000 

,000 

• 000 

.000 

35 

579,867 

399.982 

.262 

1301.005 

75 

.000 

.000 

• 000 

.000 

36 

579.717 

762.478 

.192 

2594.989 

76 

.000 

.000 

.000 

.000 

37 

579.697 

762.493 

.192 

2595.040 

77 

.000 

.000 

• 000 

.000 

38 

57«.697 

762.493 

.192 

25*5.040 

78 

.000 

.000 

.000 

.000 

39 

579.677 

762.493 

.192 

2595.040 

79 

.000 

,000 

• 000 

.000 

40 

579.369 

430.366 

.299 

1415.730 

80 

.000 

.000 

• 000 

1.000 
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Computer Case 50 


* CONDITION * 

DHATCH 

AMBIEN7 PRESSURE 

: 14.70 PBIA. 





16 DEC 72 |6|0H26 

HYDRAULIC POWER 

350 

.oo gear box loss 

1 24,00 

FIRST STAGE POWER 217. 

46 

SPC 

1.893 AMW 3 . 46 

HYDRAULIC PUMP 

SO 

.00 LUBE PUMP 

4.00 

SECOND STAGE 

210. 

52 

O/F 

.715 

TOTAL GEAR BOX 

400 

.00 


TOTAL TURBINE 

428. 

00 

PT OUT 

14.700 




TURBINE 

INFORMATION 






FLOW 

12.621 PRESSURE 

436.67 17 

.57 EFFICIENCY 

1ST 

.481 

A 1 

.1235 A3 .4509 

specific heat ratio 

1.352 TEMPERATURE 

2081.2 1429.4 EFFICIENCY 

2ND 

.483 

A2 

.1901 A4 .4963 

PRESSURE RATIO 


20,65 ENTHALPY 

.0 

.0 EFFICIENCY 

TOTAL 

.553 

HP 

428.00 X 70000 




CONTROL VALVES 







PREHEATER BYPASS recuperator BYPASS 

OXYGEN TRIM 

OXYGFN 

FLOW 

HYDROGEN flow 

TEMPERATURE 

1199.34 

536.76 

819.45 


619 

• 45 


619.94 

PRESSURE IN 


532.62 

544.79 

742.53 


506 

• 64 


517.86 

PRESSURE OUT 


522.61 

544.79 

509.32 


466 

.90 


467.86 

EFFECTIVE AREA 


.09776 

.00000 

.00641 


.01593 


.07966 

FLOW 


3.550 

.000 

5.260 


5. 

260 


7.361 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

1 COLO SIRE 

7.361 

57*1.56 573.34 

55.00 347.25 

-45.5 

1096.6 

.255 

1.000 

1.000 

8406.56 BTU/MJN 

HOT SIDE 

3. All 

524.08 522.63 

1199.34 522.91 

4113.7 

1751.3 

.591 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSUPE OUT • 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

3 COL d SIDE 

7.361 

572.61 566.32 

347.25 460.00 

1096.6 

1525.6 

.426 

1.000 

1.000 

3158.02 BTU/MIN 

HOT SIDE 

7.361 

561.48 551.42 

611.72 491,86 

2066.4 

1641.9 

.453 

1.000 

1.000 

6 PASS PARALL 

MX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. . 

scale 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

7,361 

567.35 ‘$62.73 

460.00 611.72 

1525.6 

2066.4 

.468 

1.000 

1.000 

3981.16 BTU/MIN 

HOT SIDE 

57.000 

200.00 199.99 

784.20 663.31 

.0 

.0 

.373 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

PLOW 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

6 COLO SIDE 

7.361 

550.89 545.96 

491.88 536.76 

1641.9 

1803.3 

.317 

1.000 

1.000 

1186.03 BTU/MIN 

HOT SIDE 

26.S00 

200.00 199,67 

633,4a 542.03 

.0 

.0 

.646 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

EFF. 

SCALE 

factor 

HFAT TRANS. 

» COLO SIDE 

7.361 

S36.01 534.25 

536.76 1199.34 

1803.1 

4113.9 

.742 

1.000 

1.000 

17009.60 BTU/MIN 

HOT SIDE 

12.621 

16.65 15.40 

1429.40 787.02 

• 0 

.0 

.720 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRAnS. 

9 col 0 side 

7.36t 

521.89 518.79 

849.10 819.90 

2896.0 

2794.6 

.053 

1.000 

1.000 

.746.72 BTU/MIN 

HOT SIDE 

5.260 

900.00 599.05 

300.00 819,45 

35.4 

177.4 

.946 

1.000 

1.000 

1 PASS PARALL 



Computer Case 50 (Continued) 


STATION PRESSURE TEMPERATURE RhO ENTHALPY station PRESSURE TEMPERATURE rho enthalpy 


1 

.000 

,000 

.000 

.000 

41 

5 * 50.690 

491.684 

.205 

1641 .854 

2 

.000 

.000 

.000 

.000 

42 

545.962 

536.759 

.187 

1803.253 

3 

.000 

.000 

• 000 

.000 

43 

5 U 5.378 

536,759 

.187 

1603.243 

4 

.000 

.000 

• 0 0 0 

.000 

44 

545.378 

536 . 75 * 

<•187 

1803.243 

5 

900.000 

300.000 

16.606 

35.414 

45 

544.793 

536.759 

• 1 86 

1603.233 

6 

699.050 

819.451 

1.267 

177.449 

46 

536.010 

536.759 

.103 

1803.087 

7 

742.655 

819.451 

2*700 

177.675 

47 

534*248 

1199.337 

.003 

4113.410 

8 

742.525 

819.451 

2*701 

177.676 

48 

544.793 

536.759 

.186 

1803.233 

9 

509.321 

819.451 

1.656 

176,505 

49 

544.793 

536.759 

.000 

.000 

10 

506.641 

819.451 

1.657 

176.506 

50 

534.248 

1199.338 

• 083 

. 4113.912 

11 

466 . 69 * 

819.451 

1*712 

176.606 

51 

532.930 

1199 . 13 B 

.063 

41 13.880 

12 

200.000 

633.479 

.000 

.000 

52 

532.623 

1199 , 33 * 

. 0*3 

4113.872 

13 

199 . B 70 

542.034 

.000 

. .000 

53 

522,810 

.000 

.000 

.000 

14 

199 . B 70 

542.034 

. one * 

.ooo 

54 

522.829 

649.099 

• 116 

2896.021 

15 

199.670 

542.034 

.000 

.000 

55 

524.077 

1199.136 

.081 

4113.666 

16 

2 0 A ■ 00 0 

784,203 

.000 

.000 

56 

522.829 

522.006 

• 184 

1753.299 

17 

200.000 

784.203 

.000 

.000 

57 

521.888 

649.090 

• 116 

2896,000 

16 

200.000 

784.203 

.000 

.000 

56 

518.785 

610,940 

.110 

2794 . SbE 

19 

199.905 

663.313 

.000 

.ooo 

59 

517.860 

019.040 

.118 

2794.534 

20 

• 000 

.000 

.000 

.000 

60 

467.662 

619.040 

.107 

2793.436 

21 

.000 

.000 

.000 

.000 

61 

436.745 

2 061.206 

.040 

7260,847 

22 

.000 

.000 

.000 

.000 

62 

436.671 

2081.200 

• ooo 

.000 

23 

.000 

.000 

.000 

.000 

63 

93.469 

1750.000 

• O 00 

.000 

24 

.000 

.000 

.000 

.000 - 

64 

17.572 

1429.404 

.000 

.000 

" 25 

.000 

.000 

.0 00 

.000 

65 

16.846 

1420,404 

.000 

.000 

26 

575.000 

5 S .000 

3.964 

- 45.499 

1 66 

15.396 

787.016 

.000 

.000 

27 

574.562 

55.000 

3. *04 

- 45.505 

67 

14.700 

787.016 

.000 

.000 

26 

573.336 

347.250 

• lot 

1096.560 

66 

.000 

,000 

" ■ .000 

.000 

29 

572.973 

347.250 

.301 

10 * 6.559 

69 

.000 

.000 

.000 

.000 

30 

572.973 

347.250 

.101 

1096.559 

70 

• ooo 

750.000 

.000 

.000 

31 

572.611 

347.250 

.301 

1096.556 

71 

.000 

746.430 

" .000 

.000 

32 

568.316 

459.997 

.226 

1 525 . 5*7 

72 

.000 

771.614 

.000 

.000 

33 

567 . S 35 

459.997 

• 226 

1525.501 

73 

.000 

.000 

.000 

.000 

— 34 

567 . S 35 

459.997 

.226 

1525.561 

74 

.000 

.000 

.000 

.000 

35 

567.352 

459.997 

.226 

1525.575 . 

75 

.000 

.000 

.000 

.000 

36 

562.729 

611.716 

.174 

2066.431 

76 

.000 

.000 

.ooo 

.000 

37 . 

562.103 

611.723 

.174 

2066.445 

77 

.000 

,000 

.000 

.000 

36 

562,103 

611.723 

.174 

2066.445 ■ 

78 

.000 

.000 

,000 

.000 

39 

561.476 

611.723 

.174 

2066.433 

79 

.000 

.000 

.000 

.000 

40 

S 51 . 42 J 

491.884 

.205 

1641.662 

00 

.000 

.000 

.000 

1.000 
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Computer Case 55 


9 CONDITION * 

MATCH 

ambient PRESSURE 

.00 

P9IA, 





16 DEC 

72 16111147 

HYDRAULIC POWER 


.00 GEAR box loss 


32.92 

FIRST STAGE POWER 38. 

63 

SPC 

3.538 ' 3-51 

HYDRAULIC RUMP 

41 

.15 LURE PUMP 


5.49 

SECOND STAGE 

4 0. 

93 

0/F 

.743 

TOTAL GEAR BOX 

41 

.15 



TOTAL TUR0TNE 

79. 

56 

PT OUT 

.429 





TURBINE INFORMATION 





.1375 A3 .5021 

FLOW 


2.027 PRESSURE 

74. 

41 2 . 

03 EFFICIENCY 

1ST 

.469 

A 1 

SPECIFIC HEAT RATIO 

1.352 TEMPERATURE 

3061 

• 0 1420 

,6 efficiency 

2 ND 

.428 

A2 

.2117 A4 .5527 

pressure RATIO 


36.71 ENTHALPY 


• 0 

.0 efficiency 

TOTAL 

.511 

HP 

79, S6 N 70OOO 





CONTROL VALVES 







PREHEATER. RYPfcSS RECUPERATOR BYPASS 

OXYGEN TRIM 

OXYGEN 

FLOW 

HYDROGEN FLOW 

TEMPERATURE 


8fl7 .76 

763.90 


750.02 


750 

.02 


750.02 

PRESSURE IN 


573.78 

573.62 


695.45 


530 

• 96 


573.52 

PRESSURE OUT 


573.78 

573.62 


530.96 


80 

.69 


80.65 

EFFECTIVE AREA 

Ml**** -10 

.10000 


.00095 


,00159 


.00796 

FLOW 


1.266 

1.210 


1.035 


1 * 

035 


1.392 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

EPF. 

SCALE 

FACTOR 

HEAT TRANS. 

1 cold side 

1.392 

570.98 570.97 

55.00 

114.67 

• 45.5 

227.2 

.075 

1.000 

1.000 

379.56 BU'/MIN 

HOT SIOE 

.126 

573.60 573.79 

607.76 

64.37 

2692.5 

-9.3 

.988 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

3 COLO SIDE 

1.392 

570.96 570.85 

110.67 

399.99 

227.2 

1301.0 

*441 

1.000 

1.000 

1494.89 BTU/HIN 

HOT SIDE 

1.392 

570.56 570.13 

762.10 

033.90 

2593.8 

1429*1 

.507 

1.000 

l.ono 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

eff. 

SCALE 

factor 

HEAT TRANS. 

S COLO SIDE 

1,392 

570.62 570.62 

399.99 

762.il 

1301.0 

2593.7 

.948 

1.000 

1.000 

1799.46 BTU/MIH 

HOT SIOE 

57.000 

200.00 199.99 

782.09 

729.50 

• 0 

• 0 

• 136 

1,000 

1.000 

a pass count 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS, 

6 COLO SIDE 

1.392 

570.11 573.90 

033.94 

763.94 

1429.1 

2600.1 

,867 

1.000 

1.000 

1630.10 0TU/MIN 

HOT SIOE 

28.500 

200.00 200.00 

810,67 

700.15 

.0 

.0 

.290 

1.000 

l.ooo 

a PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF. 

, SCALE 

FACTOR 

HEAT TRANS. 

8 COLO SIDE 

.178 

573.63 573.63 

763.94 

1020.50 

260 0 « 1 

4694.2 


1,000 

1.000 

407.50 BTU/MJN 

HOT SIDE 

2 .A 2 T 

1.60 .96 

1020.57 

1340.89 

.0 

• 0 

.121 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

TN H 

OUT 

eff. 

SCALE 

factor 

HEAT TRANS, 

9 COLO SIOE 

1.392 

573.77 573.55 

776.79 

750.02 

2645.1 

2551,3 

.056 

uooo 

1.000 

•130.63 BTU/HIN 

HOT SIOE 

1.035 

900,00 899,95 

300.00 

750.02 

35.4 

160.9 

.944 

1.000 

1.000 

1 PASS PARALL 



Computer Case 55 (Continued) 


station pressure temperature Rho 


ENTHALPY 


STATION PRESSURE TEMPERATURE RHO ENTHALPY 


«7 



i 

.00 8 

.000 


2 

.000 

.000 


3 

.000 

.000 


4 

.000 

.000 


5 

900.000 

300.000 


6 

099.952 

750.016 


• r - 

— 095.060 - 

750.016 


6 

095.451 

750.016 


9 

530. 970 

750.016 


10 

530.962 

750.016 


11 

80.009 

750.016 


12 

200.000 

614,666 


13 

199.997 

704.151 


14 

199.997 

704.151 


15 

199.997 

704,151 


16 

200.000 

762.069 


17 

200.000 

762.069 

CO 

16 

200.000 

762.069 

I 

19 ... 

199.991 

729.541 


20 

.000 

.000 


21 ■ 

.000 

.000 


22 

.000 

• 000 


23 

.000 

.000 


24 

.ooo 

.000 


" 25 

.000 

.000 


26 

575.000 

55.000 


27 

574.984 

55.000 


" 26 

574,976 

' 114,672 


29 

579.967 

1 1 a *672 


30 

574.967 

114.672 


31 

574.963 

114.672 


32 

, 570.099 

399.991 


33 

574.034 

399.991 


34 

574.839 

399.991 


35 

579.019 

399.991 


36 

574.619 

762.109 


37 

574 . 59 ? 

762.137 


36 

574 . 59 ? 

762.137 


39 

574.569 

762,137 


40 

~ 574.131 

433.935 


• 000 

.000 

41 

57R.UR 

033.935 

.242 

1429 

.093 

.000 

.000 

42 

573*895 

763 . 9J8 

• 141 

2600 

.088 

♦ 000 

.000 

43 

573.860 

763.938 

.141 

2600 

,087 

.000 

.000 

44 

573.060 

763.938 

• 141 

2600 

. 087 

16.646 

35.434 

45 

573.600 

763.030 

.141 

2600 

. 0-97 

3.673 

160.675 

46 

573.033 

763.930 

• 141 

2600 

.086 

3.655 

160.692 

47 

573.030 

1420.497 

.078 

4094 

.217 

3.654 

160.692 

46 

573.019 

763.930 

.id 

2600 

.086 

2.166 

162.220 

49 

573.019 

763.938 

.000 


.ooo 

2.166 

162.220 

50 

573.033 

847.761 

.127 

2092 

.516 

.330 

163 . Ml 

51 

573.802 

047.761 

.127 

2092 

.515 

• ooo 

\~ • .000 

52 

573.777 

047.761 

• 127 

2692 

.514 

.000 

' ' .000 

53 

573.776 

.008 

.000 


,000 

.000 

,000 

54 

573.795 

776.794 

.08 

2645 

.139 

.000 

.000 

55 

573.796 

847.761 

.127 

2892 

• 515 

.000 

.000 

56 

573.795 

64,366 

3.431 

-9 

.349 

.000 

.000 

57 

573.767 

' 776.790 

,08 

2645 

.139 

,000 

.0 00 

56 

573.550 

750.018 

.144 

2551 

. 29 * 

.000 

.000 

59 

573.523 

750.018 

.144 : 

2551 

.298 

,000 

.ooo 

60 

00.649 

750.016 

.021 

2540 

.821 

• ooo 

.000 

61 

74.429 

2068.962 

.007 

7177 

.878 

.000 

.000 

62 

74.410 

2060.962 

• ooo 


.000 " 

.000 

.000 

63 

16.744 

1750- ,-009 

,000 


.000 

.000 

. 000 . 

64 

2.027 

1020.572 

.000 


.ooo 

.000 

.000 .. 

65 

1.799 

1020.572 

• ooo 


.000 

3.964 

- 45.499 

■ 66 

• 9S9 

1300.807 

,000 


,000 

3.964 

- 45.500 

67 

.429 

001 .202 

.000 

i 

,000 

1.062 

227.177 

68 

.000 

.000 

•“ .000 


,000 

1.062 

227.177 

69 

.000 

.000 

• ooo 


,000 

1.062 

227.177 

70 

.000 

750.000 

.000 

•' ’■ 

.000 

1.062 

227.178 

71 

.080 

729.541 

.000 


.ooo 

• 262 

1301.042 

72 

.000 

729,541 

• ooo 


.000 

.262 

1301.042 

73 ■ 

.000 

.000 

• ooo 


.000 

.262 

1301.042 

74 

.000 

.000 . 

* .000 


.000 

.262 

1301 . Q42 

75 ‘ 

.000 

, ; . .00 0 

• ooo 

- 

.000 

.142 

2593.694 

76 

.000 

.ooo 

, .000 


.000 

.142 

2593.790 

77 

.000 

.ooo 

• ooo 


.000 

.142 

2593.790 

78 

.000 

• .000 

.000 


.000 

.142 

2593,790 

79 

.,^.000 

* ,000 

.000 


.ooo 

.242 

1429.093 

? 80 

.000 

■ .000 

• ooo 

1 

.000 



OS l- 


Computer Case 5^ 


* CONDITION * 

DMATCH 

AMBIENT 

PRESSURE 

• 00 P9I A * 



16 DEC 

72 

I6I11I32 

HYDRAULIC POWER 

10.no 

Ge*R 

BOX LOSS 

32*92 

FIRST STAGE POWER 

43.se 

SPC 

3.170 

AMW 1 3-52 

HYDRAULIC PUMP 

41.94 

CUBE 

PUMP 

5.49 

SECOND STACE 

46.47 

O/F 

.744 


TOTAL GEAR BOX 

51.94 




TOTAL TURBINE 

90.34 

PT OUT 

.479 





i 

TURBINE 

INFORMATION 




A 1 ... . 


FLOW 

2.794 

PRFSSURE 04.16 

2.26 

EFFICIENCY 1ST 

.470 

A 1 

.1375 

A3 

.5021 

SPECIFIC HEAT RATIO 

1.352 

TEMPERATURE 2062.4 

1419.1 

EFFICIENCY 2ND 

.42fl 

A2 

.2117 

A4 

-5527 

PRESSURE RATIO 

37.22 

ENTHALPV .0 

.0 

EFFICIENCY TOTAL 

.512 

HP 

90.34 

N 

7000. 





CONTROL 

VALVES 







PREHEATER BYPASS RECUPERATOR BYPASS OXYGFN T*!” 

oxygen flqm 

HYDROGEN FLO* 

TEMPERATURE 


846.32 

729.15 

750.00 


750.00 


750.00 

PRESSURE IN 


573.43 

573.50 

694.18 


531*22 


573.12 

PRESSURE OUT 


573.43 

573.50 

531.24 



91.49, 


91.22 

EFFECTIVE AREA 

******* m 

10.10000 

.00106 



.00180 


,00900 

" FLOW 


1.430 

1.302 

1.171 



t.171 

1 

1.573 

HX NO, 

PLOW 

IN PRESSURE OUT 

IN TEMP OUT 

TN H 

OUT 

eff. 

scale 

FACTOR 

HEAT TRANS. 

1 COLO SIDE “ 

1.573 

574.9S 574.96 

55.00 115.10 

-45.5 • 

226.7 

• 076 

: 1.000 

1.000 

431.40 BTU/HIN 

HOT SIDE 

.144 

573.46 573.46 

640.32 66.36 

2094.5 

••1 

.986 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

' IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRAnS. 

3 COLO SIDE 

1 .573 

574.95 574.01 

115.10 399.96 

226.7 

1300.9 

,436 

1.000 

1.000 

1667.15 BTU/HIN 

HOT SIDE 

1.573 

574.45 573.89 

765.54 437.68 

2605.7 

1443.0 

.504 

1.000 

1.000 

6 PASS PAAALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN M 

OUT 

eff. 

SCALE 

FACTOR 

HEAT TRANS, 

5 COLO SIOE 

1.573 

574,77 574.52 

399.96 765.53 

1300.9 

2605.7 

.935 

1.000 

1.000 

2052.94 8TU/MIN 

HOT SIOE 

57.000 

200.00 199.99 

790.04 731.15 

.0 

.0 

.153 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

6 cold side 

1.573 

573.07 573.59 

437.68 729.15 

1443.0 

2476.2 

.430 

1.000 

1.000 

1626.70 BtU/HIN 

HOT SIOE 

26.500 

200.00 200.00 

700.74 676.08 

.0 

.0 

.32 1 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EPF. 

SCALE 

factor 

HEAT TRANS, 

« COLO SIOE 

.272 

573.51 573,51 

729.15 1419.04 

2470.2 

4689.1 

**** 

1.000 

1.000 

654.65 BTU/HIN 

HOT SIDE 

2.744 

2.00 1.07 

1419.12 1305.91 

.0 

.0 

.164 

1.000 

1.000 

2 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLO SIDE 

1.573 

573.42 573.16 

776,61 750.00 

2645.2 

2551.2 

.056 

1.000 

1.000 

-147.83 BTU/HIN 

HOT SIOE 

1.171 

900.00 699.94 

300.00 750.00 

35.4 

160.9 

.944 

1,000 

1.000 

1 PASS PARALL 



Computer Case 5** (Continued) 


station pressure temperature Rho enthalpy station pressure temperature rmo enthalpy 


1 

.000 

.000 

.000 

.000 

41 

573.086 

437.682 

.240 

1443.046 

2 

• 00ft 

.000 

.000 

.000 

42 

573.593 

729.106 

.149 

2478.155 

3 

.000 

,000 

.000 

.000 

43 

573.560 

729,146 

.149 

2478.155 

4 

.000 

.000 

.ooo 

.000 

44 

573.560 

729.146 

.149 

2478.155 

5 

900.000 

300.000 

16.698 

35.939 

45 

573.526 

729,146 

.149 

2978.159 

6 

699*942 

750.000 

. 3.673 

160.071 

46 

573.512 

729.146 

.149 

2470.154 

7 

094.188 

750.000 

3.649 

160.892 

47 

573.506 

1419.04? 

.078 

4889,081 

8 

994*175 

750.000 

3.699 

160.692 

48 

. 573.504 

729.146 

.149 

2978.153 

9 

531.237 

750.000 

2.167 

162.215 

49 

573.504 

729,146 

.000 

.000 

10 

531*217 

750,000 

2.167 

162.215 

50* 

573.506 

848*321 

.127 

2894,455 

n 

91.093 

750.000 

.373 

163.631 

51 

573.467 

848.321 

.127 

2894,454 

12 

200.000 

766.735 

.000 

.000 

52 

573.434 

848.321 

.127 

2099.953 

13 

199*996 

676.077 

.000 

.000 

53 

573.434 

.ftOO 

.060 

.000 

14 

199.996 

676.077 

.000 

.000 

54 

573.958 

776.81ft 

.136 

2645.188 

15 

199,996 

676.077 

.000 

.000 

55 

573.958 

849.321 

.127 

2894.454 

16 

200.000 

790.035 

.000 

.000 

56 

573.958 

66*356 

3.287 

“ * 086 

17 

200.00ft 

790,635 

,000 

.000 

57 

573.921 

776.810 

.138 

2645.107 

16 

200.000 

790.635 

.000 

.000 

58 

573-158 

750.002 

.144 

2551,236 

19 

199.991 

731.149 

.000 

.000 

59 

573.123 

750.002 

.144 

2551.235 

20 

.000 

.000 

.000 

.000 

60 

91.222 

750*002 

,023 

2540.993 

21 

.000 

.000 

.000 

.000 

61 

64.181 

2062*410 

.006 

7183.361 

22 

.000 

.000 

.ooo 

.000 

62 

84.163 

2062*410 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

18.803 

1750*000 

.OOO 

.000 

24 

.000 

.000 

.oon 

.000 

64 

2.261 

1419*116 

.000 

.000 

25 

.000 

.000 

.000 

.ooo 

65 

2.001 

1419*116 

.000 

- .000 

26 

575.000 

55.000 

3.964 

-45.499 

66 

1.070 

1305*910 

• ooo 

,000 

27 

579.900 

55.000 

3.964 

-45,500 

67 

.479 

801.202 

• ooo 

.000 

26 

570.962 

115.096 

1.056 

226.676 

68 

.000 

*noo 

" ■ .000 

.000 

29 

570.957 

115.0«6 

1.056 

228.677 

69 

.000 

.000 

.000 

.000 

30 

579.957 

115.096 

1.056 

226*677 

70 

.000 

750*000 

.000 

.000 

31 

579.953 

115.096 

1.056 

228.677 

71 

.000 

738.689 

.000 

.000 

32 

579.609 

399.963 

• 262 

1300.935 

72 

.000 . 

739,683 

• ooo 

.000 

33 

579.790 

399.963 

• 262 

1300.935 

73 

.000 

.000 

.000 

.000 

34 

579.790 

399.963 

.262 

1300.935 

74 

.000 

.000 

.000 

.000 

35 

579.771 

399.963 

*262 

1300.935 

75 

.OOO 

.000 

•ooo 

.000 

36 

579.517 

765.526 

*141 

2605.666 

76 

.000 

.000 

*000 

.000 

37 

579.901 

765.535 

.141 

2605.698 

77 

.000 

.000 

• ooo 

.000 

36 

S79.901 

765.535 

.141 

2605.696 

78 

.000 

.000 

•ooo 

.000 

39 

579.996 

765.535 

.141 

2605.697 

79 

.000 

.000 

*000 

.000 

40 

573.807 

437.662 

*240 

1443.046 

60 

.000 

.000 

*000 

1.000 



B-1 52 


Computer Case 53 


* condition * 

DMATCH 

AMBIENT PRE8SURE 

14.70 PSIA. 





IB DEC 72 16111112 

HYDRAULIC POWER 

550 

.00 GEAR SOX LOSS 

32.92 

FIRST STAGE POWER 233. 

50 

SPC 

1.944 ' ArtW 3.-45 

HYDRAULIC PUMP 

66 

,59 LUBE PUMP 

5.49 

SECOND STAGE 

223. 

50 

O/F 

.713 

TOTAL GEAR BOX 

616 

.59 


TOTAL TUPBTNF 

456. 

99 

PT OUT 

14.700 




turbine information 






FLOW 

13.560 PRESSURE 

421.48 17. 

R7 EFFICIENCY 

1ST 

.401 

A 1 

.1375 A ? .5021 

SPECIFIC HEAT RATIO 

1.352 TEMPERATURE 

2060.6 1433 

,5 EFFICIENCY , 

2ND 

.669 

A2 

.2117 M -5527 

PRESSURE RATIO 


23. «5 ENTHALPY 

• 0 

.0 EFFICIENCY 

TOTAL 

.555 

HP 

456.99 N 70000 




CONTROL VALVES 







preheater bypass recuperator bypass 

oxygen TBIM 

OXYGEN 

FLOW 

HYDROGEN FLOW 

TEMPERATURE 

1202.^5 

550.91 

822,14 


Q22 

,14 


022.72 

PRESSURE IN 


525.58 

540.00 

708.91 


499 

.09 


507.96 

PRESSURE OUT 


513.60 

540.00 

499.66 


459 

.41 


457.96 

EFFECTIVE AREA 


.09399 

.00000 

.00733 


.01735 


.06676 

FLOW 


3.742 

,000 

5.643 


5. 

643 


7.917 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

1 COLO SIDE 

7,917 

574.49 573.06 

55.00 347.62 

-45.5 

1098.0 

,255 

1.000 

1.000 

9053.94 BTU/MIN 

HOT 8IOE 

6, 176 

515.14 513.62 

1202.45 537.66 

4124.4 

1806.6 

.579 

1.000 

1.000 

4 PASS COUNT 

HX no. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

s COLO SIDE 

7.917 

572.24 567.31 

347.62 459.91 

1098.0 

1525.3 

.424 

1.000 

1.000 

3362.55 BTU/MIN 

HOT SIDE 

7.017 

559. «0 547.60 

612.71 493.35 

2069,9 

1647 ■ 2 

.450 

1.000 

1.000 

6 PA88 P*R*LL 

MX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

factor 

HEAT TRANS. 

5 COLO SIDE 

7,917 

506 ,19 560.66 

4S9.91 612.62 

1525.2 . 

2069.6 

.451 

1.000 

1.000 

4309.71 BTU/MIN 

HOT SIDE 

57.000 

200.00 199.99 

798.05 668.70 

.0 

.0 

.383 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

factor 

HEAT TRANS. 

s Cold side 

7,917 

547.10 541.39 

493.35 550.91 

1647.1 

1853.0 

.291 

1.000 

1.000 

1629.64 BTU/MIN 

HOT SIDE 

28.500 

200.00 199.97 

690.99 569.00 

.0 

.0 

.617 

1,000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

MEAT TRANS. 

* COLD SIDE 

7.917 

529,54 527.48 

550,91 1202.43 

1652,8 

4124.6 

.738 

i.ooo 

1.000 

17987.16 BTU/HIN 

HOT SIDE 

13,560 

17.15 15.51 

1"33.52 601.20 

.0 

.0 

.716 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

MEAT TRANS. 

9 COLO side 

7.917 

512.51 509.06 

651.96 822,72 

2905.7 

2804.0 

.053 

1.000 

1.000 

-605.27 BTU/HIN 

HOT SIDE 

5.663 

900.00 690.91 

300.00 622.14 

35-4 

178,1 

.946 

1.000 

1.000 

1 PASS PARALL 



Computer Case 53 (Continued) 


STATION PRESSURE TEMPERATURE rho ENTHALPY STATION PRESSURE temperature rho enthalpy 


1 

.000 

.000 

.000 

.000 

41 

547.183 

493.355 

.203 

1647.145 

2 

.000 

.000 

.000 

.000 

42 

541.388 

550.911 

.182 

1052,999 

3 

.000 

.000 

.000 

• 000 

43 . 

540.693 

550.911 

.181 

1852.968 

4 

• ooo 

.000 

.000 

.000 

tia 

540.693 

550.911 

.181 

1052.908 

5 

000.000 

300.000 

16.648 

35.434 

45 

539.947 

550.911 

.181 

1052.976 

6 

' 890.009 

822*144 

3.259 

178.100 

46 

529.544 

550.91 1 

.178 

1652.790 

7 

709.310 

822.144 

2*577 

- 178.604 — 

■ 47 

527.479 

1202.435 - 

• 082 

41 24 #630 

8 

706.912 

822.144 

2.576 

178.605 

48 

539.997 

550 . 9 H 

.161 

1852.976 

9 

099 . 65 * 

822,144 

1.019 

179,172 

49 

539.997 

550.911 

.000 

«000 

io ■■ 

< 199 . 09 ? 

622.144 

1.817 

179.174 

50 

527.477 

1202.448 

.082 

4124.679 

11 

059.008 

822.144 

1.674 

179.273 

51 

525.930 

1202.440 

.061 

4124,641 

12 

200.000 

690 . 99 J 

*000 

*000 

52 

525*583 

1202.448 

.081 

4124,633 

13 

199 . 96 B 

569.000 

.000 

.000 

53 

513.595 

.000 

.000 

,000 

19 

199.966 

569.000 

.000 

• 000 

54 

513.615 

851 .956 

.114 

2905.743 

15 

199.966 

569.000 

.000 

.000 

55 

515.141 

1202.448 

.080 

4124,381 

16 

200.000 

798.453 

.000 

.0 00 

56 

513.615 

537.856 

.176 

1006,636 

17 

200.000 

798.453 

.000 

.000 

57 

512.505 

851.956 

*113 

2905.716 

ia 

200.000 

798.453 

.000 

♦ 000 

58 

509.056 

822.722 

.116 

2804,010 

19 

199.987 

668.701 

• 000 

.000 

59 

507.963 

822.722 

.115 

2803.985 

20 

.000 

.000 

.000 

.000 

60 

457.964 

822.722 

.104 

2602.896 

21 

.000 

.000 

.000 

.000 

61 

421.566 

2080.646 

.039 

7250.792 

22 

.000 

.000 

.000 

.ooo " 

62 

421.477 

2080.646 

.000 

' .000 

23 

.000 

.000 

.000 

.000 

63 

90.312 

1750.001 

• 000 

• ooo 

29 

.000 

.000 

• 0 Q 0 

.000 

64 

17.973 

1433.518 

.000 

.000 

25 

.000 

.000 

.ooo 

.000 

65 . 

17.150 

1433.518 

.000 

.000 

26 

575.000 

55.000 

3.984 

- 45.499 

66 

15.513 

801.202 

• ooo 

• ooo 

27 

574.493 

55.000 

3.984 

- 45.506 

67 

14.700 

801.202 

• ooo 

.000 

26 

573 . 08 ? 

347.625 

.301 

1098.033 

66 

.000 

.000 

.ooo 

• ooo 

29 

57 ?. 66 ? 

347.625 

.300 

1098.032 

69 

.000 

.000 

.000 

.000 

30 

572 , 66 ? 

30 7.625 

.300 

1098.032 

70 

.000 

750.000 

♦ ooo 

.000 

31 

57 ?. 20 ? 

347.625 

.300 

1098.031 

7 f 

.000 

746.659 

.000 

.000 

32 

567.308 

459.910 

.226 

1525.256 

72 

.ooo 

781.188 

• ooo 

• OOO 

33 

566.749 

459.910 

.225 

1525.249 

73 

.000 

.000 

• ooo 

• ooo 

39 

566.749 

459,910 

.225 

1525.249 

74 

.000 

.000 

•ooo 

• ooo 

35 

566.189 

459.910 

.225 

1525.242 

75 

• ooo 

.000 

.000 

.000 

36 

560.862 

612.622 

.174 

2069,572 

76 

.ooo 

.000 

• ooo 

.000 

37 

560.131 

612.712 

.173 

2069.875 

77 

.000 

.000 

.000 " 

.ooo 

36 

560.131 

612,712 

.173 

2069.875 

76 

.000 

.000 

• ooo 

.000 

39 

559.402 

612.712 

.173 

2069.661 

79 

.000 

.000 

•ooo 

• ooo 

90 

547.803 

493.355 

• 204 

1647.154 

60 

.000 

.000 • 

.000 

1.000 


23 



+rSi- 


Computer Case 5&B 


* CONDITION * BYPASS AMBIENT PRESSURE 


.00 PSIA. 


02 MAR 73 I7l06l50 


HYDRAULIC POWER 
HYDRAULIC PUMP 
TOTAL GEAR BOA 


.00 GEAR BOX LOSS 

30.00 LUSE PUMP 

30.00 


24.00 

4.00 


FIRST STAGE POMER 30.11 

SECOND STAGE 27. B9 

total turbine se.oo 


SPC 3.871 AMW 3.37 

O/F .870 

PT OUT .493 


TURBINE INFORMATION 


FLOW 


1 *^35 

PRESSURE 

53.25 

1,66 

EFFICIENCY 

1ST 

.430 

A 1 

.1517 

SPECIFIC 

heat ratio 

1,356 

TEMPERATURE 

1939.9 

1371.9 

efficiency 

2N0 

.430 

A2 

• 2335 

PRESSURE 

RATIO 

20*70 

ENTHALPY 

• 0 

• 0 

efficienct 

TOTAL 

.499 

ndot 

0. 


A3 .6300 
A4 .6930 
N 63000 


CONTROL VALVES 

PREHEATER BYPASS RECUPERATOR BYPASS 02 PRES REG OXYGEN FLOW HYDROGEN FLOW 


TEMPERATURE 

853.21 


703.52 


749,98 


749.96 


750.00 

PRESSURE IN 

579.19 


5/4.23 


899.48 


569.83 


574.00 

PRESSURE OUT 

574.07 


574.22 


569.84 



56.31 


58.11 

EFFECTIVE AREA 


.21151 


,57500 


,00072 



,00111 


.00662 

FLOW 


1.044 


,899 


.776 



,776 


1.159 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

1 COLO SIDE 

1.159 

574.99 

574.97 

55.00 

120.05 

-45,5 

246.2 

.061 

1.000 

1.000 

338.07 BTU/MIN 

HOT SIDE 

.115 

574.20 

574.20 

853.21 

56.06 

2911,5 

-41.9 

.999 

1.000 

1.000 

6 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

3 COLD SIDE 

1.159 

574.97 

574,89 

120.05 

400.16 

246.2 

1301.7 

.473 

1.000 

1.000 

1223.47 BTU/MIN 

.. HOT SIDE 

1,159 

574.70 

574.43 

712.07 

• 416.34 

2418,3 

1363.0 

.500 

1.000 

>.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

MEAT TRANS. 

5 COLD SIDE 

1.159 

574. S7 

574,73 

400.16 

712.05 

1301.7 * 

2416,3 

.935 

1.000 

1.000 

1294.19 BTU/MIN 

HOT SIDE 

57.000 

200.00 

198.21 

733.56 

694.08 

• 0 

.0 

.116 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

6 COLD SIDE . 

1*159 

574.42 

574.28 

416.34 

703.52 

1363.0 

2388 . 4 

.839 

1.000 

1.000 

1188.47 BTU/HIN 

HOT SIDE 

26.500 

200.00 

199.47 

758.71 

675,36 

.0 

.0 

• 243 

1,000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

, s cold side 

.260 

574.15 

574.14 

703.52 

1371.43 

2388.4 

4721.3 

,999 

1.000 

1.000 

606.94 BTU/MIN 

HOT SIDE 

1.935 

1.78 

1.10 

1371.86 

1205.75 

2936.1 

2621.4 

.249 

1,000 

1.000 

•2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLD SIDE 

1.159 

574.18 

574.02 

773.97 

750.00 

2635.3 

2551.2 

,051 

1,000 

1.000 

-97.39 BTU/MIN 

HOT SIDE 

.776 

900.00 

699.48 

300.00 

749.98 

35.4 

160.9 

,949 

1,000 

1.000 

1 PASS PARALL 

EXHAUST DUCT 

PT 

PS 

NACH 









inlet 

1.102 

i.o4a 

.271 









EXIT 

.493 

.261 

1.000 











Computer Case 5&B (Continued) 


STATION PRESSURE TEMPERATURE fiHO ENTHALPY 


STATION PRESSURE TEMPERATURE RHO ENTHALPY 


23 


1 

.000 

.000 

.000 

.000 

41 

574.415 

416.335 

.252 

1363.021 

2 

.000 

,000 

.000 

.000 

42 

574.279 

703.520 

.156 

2368.366 

3 

• 000 

• 000 

.000 

. 000 . 

43 

. 574.262 

703.520 

.156 

2366.366 

4 

.000 

.000 

.000 

.000 

44 

574.262 

703.520 

• 156 

2366.306 

S 

400.000 

300.000 

1 6.648 

35.434 

45 

574.245 

703.520 

.156 

2388.366 

6 

899.480 

749.983 

3.671 

160.869 

46 

574.147 

703,520 

.156 

2368,364 

7 

569.038 

749,983 

2.325 

162.066 

47 

574.142 

1371.431 

.060 

4721.311 

8 

569.638 

749,983 

.000 

.000 

48 

574.234 

703.520 

.156 

2386.366 

9 . 

569.838 

749*983 

2.125 

162.066 

49 

574.224 

703.520 

,000 

.000 

10 

564.629 

749.983 

2.325 

162.066 

50 

574.224 

853.214 

.127 

29 U .485 

n 

58.312 

749.981 

.238 

163.977 

51 

574.203 

653.214 

.127 

2911.485 

12 

200*000 

758.711 

.000 

.000 

52 

574.186 

653.214 

.127 

2911.484 

13 

199.470 

675 . 3 S 8 

.000 

.000 

53 

574.066 

.000 

.000 

.ooo 

m 

199.470 

675.356 

.000 

• 000 

54 

574.201 

773.972 

.139 

2635 . 2 S 9 

15 

199.470 

675.358 

• 0 00 

• 000 

55 

574.203 

853.214 

.127 

2911.485 

16 

200.000 

733.564 

• 000 

• ooo 

56 

S 74.201 

56.060 

3.929 

- 41.875 

17 

200.000 

733.564 

.000 

• 000 

57 

574.181 

773.972 

.139 

2635,258 

18 

200.000 

733.564 

• 000 

.000 

58 

574.015 

749.997 

.145 

2551*237 

19 

198.214 

694.083 

• ooo 

.000 

59 

573 . 99 / 

749.997 

.145 

2551,236 

20 

.000 

.000 

• 000 

.000 

60 

58.110 

749.997 

• 015 

2540.269 

21 - - 

.000 

.000 

.000 

.000 

61 

53.266 

1939.940 .. 

.005 

6732.884 

22 

.000 

.000 

• 000 

.000 

62 

53.252 

1939.940 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

10.167 

1645.000 

.0 00 

.000 

24 

• 000 

.000 

.000 

.000 

64 

1.856 

1371.857 

.000 

.000 

25 

.000 

.000 

• 000 

.000 

65 

1.779 

1371.857 

.000 

2936.137 

26 

575.000 

55.000 

3.964 

- 45.499 

66 

1.102 

1205.747 

.000 

2621.388 

27 

570.969 

55.000 

3.984 

- 45.500 

67 - 

.493 

,000 

.000 

.000 

28 

570 . 9/3 

120.052 , 

.980 

246.165 

68 

.000 

.000 

.000 

.000 

29 

570.970 

120.052 

.988 

246,165 

69 

,000 

.000 

.000 

.000 

30 

570.970 

120.052 

.980 

246.165 

70 

.000 

650.000 

.000 

.000 

31 

570.967 

120.052 

.988 

246,165 

71 

.000 

694.083 

.000 

.000 

32 

570.890 

400.165 

• 262 

1301.705 

72 

.000 

694,083 

,000 

.000 

33 

570,679 

400.165 

.262 

1301.705 

73 

.000 

.000 

.000 

.000 

34 

570.879 

400.165 

• 262 

1301.705 

74 

.000 

.000 

.000 

.000 

35 

570.869 

400.165 

.262 

1301.705 

75 

.000 

.000 

.000 

.000 

36 „„ 

570.733 

712.048 

.154 

2418,260 

76 

.000 

• ooo 

.000 

.000 

37 

570.716 

712.070 

• 154 

2418.337 

77 

.000 

,000 

.000 

.000 

38 

570,716 

712.070 

• 154 

2418.337 

78 

.ooo 

• 000 

.000 

.000 

39 . 

570 . 69 B 

712.070 

.•154 

2418.337 

79 

1.048 

.271 

. .000 

•. .000 

40 

570.026 

416.335 

• 252 

1363.021 

80 

.261 

1.000 

.000 

1.000 
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Computer Case 57B 


* CONDITION * BYPASS AMBIENT PRESSURE .00 PS1A. 05 MAR 73 Q9|04l57 


HYDRAULIC 

POWER 

90,00 

GEAR BOX LOSS 

24.00 FIRST STAGE POWER 

79.04 

SPC 

2.359 

AMW 

3.38 

HYDRAULIC 

PUMP 

35. 14 

LUBE PUMP 

4,00 SECOND STAGE 


74,10 

O/F 

• 476 



TOTAL GEAR BOX 

125.14 


TOTAL TURBINE 


153,14 

PT OUT 

1.039 







TURBINE INFORMATION 






.6300 

FLOW 


4.920 

' PRESSURE 

135,50 4.02 EFFICIENCY 

1ST 

.437 

A 1 

.1517 

A3 

SPECIFIC 

MEAT RATIO 

1.357 

TEMPERATURE 

1950.3 1355.8 EFFICIENCY 

2ND 

.424 

A2 

.2335 

A4 

.6930 

PRESSURE 

RATIO 

33,70 

enthalpy 

.0 .0 EFFICIENCY 

total 

.502 

NDOT 

-0. 

N 

63000 


CONTROL VALVES 



PREHEATER BYPASS 

recuperator bypass 

02 PRES REG 

OXYGEN FLOW 

hydrogen flow 

TEMPERATURE 

1065.79 

591,25 

748,79 

748,79 

750.00 

PRESSURE IN 

569.44 

569.90 

897.51 

561.76 

568.17 

PRESSURE OUT 

568.88 

569.69 

561. S3. 

148.45 

147.93 

effective AREA 

.20749 

.09545 

.00184 

.00289 

.01693 

FLOW 

1.978 

*751 

1.985 

1.965 

2.935 


HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

HEAT TRANS. 

1 COLD SIDE 

2.935 

574.93 

574.62 

55.00 325.09 

-45,5 

iooa,6 

• 267 

1.000 

1*000 

3094.29 BTU/MIN 

HOT SIDE 

.957 

569.49 

569.26 

1065.79 171.51 

3650*4 

418.0 

,085 

1.000 

1.000 

6 PASS COUNT 

- HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

• 3 COLD SIDE 

2.935 

574. SI 

573.80 

325.09 460.00 

1006.6 

1525.7 

*452 

1.000 

1.000 

1517.64 BTU/MIN 

MOT SIDE 

2.935 

572.66 

570.96 

623.30 477.60 

2107.2 

1590.2 

.489 

1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

2.935 

573.65 

572.86 

460,00 623.30 

1525.7 

2107*2 

• 713 

1.000 

1*000 

1707.05 BTU/MIN 

HOT SIDE 

57.000 

200*00 

198. 18 

688.94 634.42 

.0 

*0 

• 230 

1.000 

1,000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE out 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

6 COLO SIDE 

2.935 

S70.88 

570.10 

477.60 591.25 

1590*2 

1994.9 

• 515 

1*000 

1,000 

1187.92 BTU/MIN 

HOT SIDE 

28.500 

200.00 

199.40 

698.18 611.20 

• 0 

*0 

• 394 

1.000 

1,000 

4 PASS COUNT 

- H» NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

6 COLO SIDE 

2.184 

569.85 

569.69 

591,25 1228.98 

1994,8 

4219.2 

.831 

1*000 

1*000 

4658.40 BTU/MIN 

HOT SIDE 

4.920 

3.80 

2.32 

1358.76 833.41 

2919,6 

1932*1 

*684 

1.000 

1.000 

2 PASS COUNT 

IX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLO SIDE 

2.935 

569.15 

568.29 

774.15 750.00 

2635.6 

2551*1 

,051 

1.000 

1.000 

•246.44 BTU/MIN 

HOT SIDE 

1.985 

900.00 

897.51 

300.00 748.79 

35*4 

160.6 

,947 

1.000 

1.000 

1 PASS PARALL 


EXHAUST DUCT PT P$ MACH 
INLET 2.325 2.210 .271 
tXIT 1.039 ,552 1.000 



B-157 


Computer Case 57B (Continued) 


STATION pressure temperature rho enthalpy station pressure temperature rho enthalpy 


1 

• 000 

.000 

• 000 

• 000 

41 

570.883 

477.596 

• 21 * 

1590.157 

i 

.000 

• 000 

.000 

.00 0 

42 

570.097 

591.251 

• 181 

1994,852 

1 > 

• 000 

• 000 

• 000 . 

• 000 

43 

570.002 

591,251 

.161 

_ . 1994,850 

4 

• 000 

• 000 

.000 

.000 

44 

570*002 

591,251 

.181 

1994,850 

5 

900.000 

300.000 

16.698 

35.434 

45 

569.906 

561.251 

.181 

1994,849 

6 

897.508 

798.788 

3.671 

160.592 

46 

569.646 

591.251 

.181 

1944,848 

7 

561.831 

748.788 

2.297 

161.819 

47 

569.667 

1228.976 

.087 

4219.181 

6 

561.831 

748.788 

.000 

.000 

48 

569.900 

591.251 

.181 

1994.849 

9 . 

561.831 

798.788 

2.297 

161.819 

49 

S 69.687 

591.251 

.000 

.000 

10 

561*776 

748.788 

2.297 

161.819 

50 

569.687 

106 S .785 

• 103 

3650.438 

11 

i <* e . flS 3 

748.788 

• 606 

163.368 

51 

569.518 

1065.785 

• 103 

3650,434 

12 

200.000 

698.182 

.000 

.000 

52 

569.442 

1065.785 

.103 

3650.433 

13 

199.397 

611,197 

• 000 

• 000 

53 

566.879 

.000 

.000 

,000 

14 

199.397 

611.197 

.000 

• 000 

54 

569.280 

774.147 

• 138 

2635.765 

15 

199.397 

611.197 

• 000 

.000 

55 

569.486 

1065,785 

.103 

3650.434 

16 

200.000 

668.939 

• 000 

.000 

56 

569.280 

171.505 

.626 

418.001 

17 

200.000 

668.939 

.ooo 

.000 

57 

569.154 

774.147 

.138 

2635.762 

18 . 

200.000 

688.939 

• 00 0 

.000 

SB 

568.268 

750.000 

. .143 

2551.124 

19 

198.183 

639.920 

.000 

.000 

59 

568.166 

750.000 

.143 

2551.122 

20 

.000 

*000 

.000 

.000 

60 

147.934 

750.000 

.038 

2542,197 

21 

.000 

• 000 

,000 

• 000 

61 

135.531 

1950.337 

• 013 

6773.046 

22 

• 000 

• 000 

• 000 

.000 

62 

135.496 

1950.337 

• OOO 

• ooo 

23 

.000 

.000 

.000 

• 000 

63 

25.147 

1645.000 

• 000 

,000 

24 ..... 

.000 

.000 

• 000 

• 000 

64 .. 

4.021 

1358.764 

,000 

• ooo 

25 

.000 

.000 

• 000 

• 000 

65 

3 . 7*5 

1358.764 

• ooo 

2919,583 

26 

575.000 

55.000 

3.984 

- 45.499 

66 

2.325 

833.411 

.000 

1932,138 

27 

579.930 

55.000 

3.984 

- 45.500 

67 

1.039 

750.139 

.000 

,000 

28 

579.620 

325,087 

.322 

1008.646 

68 

• 000 

.000 

,000 

.000 

29 

S 74.566 

325.087 

• 322 

1008.646 

69 

• 0 0 0 

.000 

• 000 

•ooo 

30 .. 

579.566 

325.087 

.322 

1006.646 

70 

• 000 

650.000 

,000 

• QOO 

31 

579.512 

325.087 

.322 

1008.646 

71 

• ooo 

647.774 

• ooo 

,000 

32 

573.798 

460.000 

.226 

1525.669 

72 

• ooo 

654.831 

•ooo 

.000 

33 

573.722 

460.000 

• 22 8 

1525.668 

73 

• ooo 

.000 

• ooo 

.000 

34 

573.722 

460,000 

• 228 

1525.668 

74 

• 000 

.000 

• ooo 

.000 

35 

573.696 

460.000 

.228 

1525.667 

75 

• ooo 

.000 

• ooo 

.000 

36 

.. 572.860 

623.301 

.175 

2107*216 

76 

.000 

,000 

.000 

,000 

37 

572.760 

623.301 

.175 

2107,215 

77 

• ooo 

.000 

.000 

,000 

38 

572.760 

623.301 

.175 

2107.215 

78 

• ooo 

.000 

• ooo 

*000 

39 

572.661 

623.301 

• 175 

2107.213 

79 

2.210 

.271 

.000 

.000 

40 

570.962 

477.596 

• 219 

15 V 0.158 

80 

.552 

1.000 

•ooo 

1,000 


22 
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Computer Case 58B 


* CONDITION * BYPASS 


ambient PRESSURE .00 PSIA. 


05 MAR 73 


09105127 


co 


HYDRAULIC POWER ISO. 00 
HYDRAULIC PUMP 90.29 
TOTAL GEAR BOX 220.29 


FLOW 7.692 
SPECIFIC HEAT RATIO 1.357 
■PRESSURE RATIO 35.75 


GEAR BOX LOSS 
LUBE PUMP 


PRESSURE 

TEMPERATURE 

ENTHALPY 


29.00 FIRST STAGE POWER 126.08 

U.00 SECOND STAGE 120.20 

TOTAL TURBINE 296,29 

TURBINE INFORMATION 

216.07 6.09 EFFICIENCY 1ST .991 

1955.6 1353.3 EFFICIENCY 2ND .923 

,0 .0 EFFICIENCY TOTAL .505 


SPC 

O/F 

PT OUT 


A1 

A2 

NDOT 


2.136 

,660 

1.559 


AMW 3.39 


.1517 

.2335 

0 . 


A3 

A4 

N 


.6300 
• 6930 
63000. 


TEMPERATURE 
PRESSURE IN 
PRESSURE OUT 


CONTROL VALVES 

PREHEATER BYP*8S RECUPERATOR BYPASS 02 PRES REG 


1106.96 

561.09 

559.99 


EFFECTIVE AREA 

• 

22519 

FLOW 


2.BS1 

HX NO. 

FLOW 

IN PRESSURE OUT 

1 cold SIDE 

9.669 

579.82 579.00 

HOT SIDE 

1.618 

561.07 560.28 

HX NO. 

FLOW 

IN PRESSURE OUT 

3 COLO SIDE 

9.669 

573.69 571.88 

HOT SIDE 

9.669 

569.16 565,12 

HX NO. 

FLOW 

IN PRESSURE OUT 

5 COLO SIDE 

9.669 

571.50 569.69 

HOT SIDE 

57.000 

200.00 198.29 

HX NO. 

FLOW 

IN PRESSURE OUT 

6 COLO SIDE 

9.669 

569.92 563.07 

HOT SIDE 

28.500 

200.00 199.37 

HX NO. 

FLOW 

IN PRESSURE OUT 

6 COLO SIDE 

9.977 

562.93 561.80 

HOT SIDE 

7.892 

5.66 3.99 

HX NO. 

FLOW 

IN PRESSURE OUT 

9 COLO SIDE 

9.669 

559.95 557.75 

HOT SIDE 

3.173 

900.00 699.22 


550.17 

562.60 

562.09 

.01966 

.192 


EXHAUST OUCT 

INLET 

EXIT 


PT 

3.966 

1.S59 


PS 

3.316 

.627 


799.56 

699.22 

553.99 

.00299 

3.173 


OXYGEN FLOW 
799.56 
553.65 
236.69 
,00966 
3,173 


HYDROGEN FLOW 
750.00 
557.99 
235.66 
•02795 
9,669 


IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

55.00 361.07 

-45.5 

1150.6 

.291 

1,000 

1.000 

1106.96 252.60 


719.1 

.812 

1.000 

1,000 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

361.07 460.00 

U50.6 

1525.6 

.443 

1.000 

1.000 

584.52 479.31 

1971.2 

1596.3 

.471 

1.000 

1.000 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

960.00 584.52 

1525.6 

1971.3 

,544 

1.000 

1.000 

689.02 622.20 

• 0 

.0 

.292 

1.000 

1.000 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

479.31 550.17 

1596,3 

1650.6 

,356 

1.000 

1.000 

678.43 590. IS 

• 0 

.0 

,443 

1,000 

1.000 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

550.17 1130.29 

1850. 6 

3674.5 

.722 

1.000 

1.000 

1353.28 739.86 

2913.6 

1758.3 

.764 

1.000 

1.000 

IN TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

774.06 750.00 

2635.3 

2550.9 

.051 

1.000 

1.000 

300.00 744.56 

35.4 

159.6 

• 938 

1.000 

1.000 


MACH 

.271 

1.000 


HEAT TRANS. 
5565.61 BTU/MIN 
6 PASS COUNT 

HEAT TRANS. 
1750.06 BTU/MIN 
6 PASS PARALL 

HEAT TRANS. 

2060.69 BTU/MIN 
9 PASS COUNT 

HEAT TRANS, 
1187.96 BTU/MIN 
9 PASS COUNT 

HEAT TRANS. 

9059.70 BTU/MIN 
2 PASS COUNT 

HEAT TRANS. 
-399.17 BTU/MIN 
1 PASS PARALL 



Computer Case 58B (Continued) 


CD 

r 


v-n 


STATION PRESSURE TEMPERATURE RHO ENTHALPY STATION PRESSURE TEMPERATURE RHO ENTHALPY 


1 

• 000 

.000 

.000 

.000 

41 

584.918 

979.311 

• 216 

1596.343 

2 

.000 

.000 

.000 

.000 

42 

563 • 065 

550,171 

.189 

1850.772 

3 

• 000 

.000 

.000 

.000 

. 43. . . 

562.833 

S50.171 

.189 

1850.768 

4 

.000 

• 000 

• 000 

• 000 

44 

562 ,833 

550.171 

.189 

1650.768 

5 

900.000 

300.000 

16.648 

35.434 

45' 

562.600 

550,171 

.189 

1850,765 

6 

894.218 

744.584 

3*687 

159.606 

46 

562.428 

550.171 

.189 

1850,762 

7 

553,987 

744.584 

2.282 

160,874 

47 

561.798 

1130,286 

.094 

3874,504 

6 

553.987 

744.534 

.000 

• 000 

46 

562.600 

550.171 

.189 

1850.765 

9 

553.987 

744.584 

2.282 

160.874 

49 , 

562.044 

550,171 , 

.000 

.000 

10 

553.845 

744.584 

2.2 82 

160.874 

50 

561.661 

1106.456 

• 097 

3791.650 

n 

236.687 

744.584 

.974 

162,069 

51 . 

561.208 

1106.456 

.097 

3791.639 

12 

200.000 

678.427 

.000 

.000 

52 

561.039 

1106,456 

.097 

3741.635 

13 

199,370 

590.154 

.000 

.000 

S3 

559.993 

.000 

,000 

.000 

14 

199.370 

590.154 

.000 

.000 

54 

560.277 

774,077 

.135 

2635.322 

15 ...... 

199.370 

590.154 

.000 

.000 . 

55 

561.075 

1106.456 

.097 

3791.636 

16 

200.000 

689.024 

.000 

.000 

56 

560.277 

252.798 

• 406 

719.076 

17 

200.000 

689.024 

.000 

,000 

57 

559.953 

774.077 

.135 

2635.315 

16 

. 200.000 

689.024 

.000 

.000 

58 

557.749 

749.999 

• 140 

2550.895 

19 

198.268 

622,203 

.000 

.000 

59 

557.437 

749.999 

• 140 

2550.886 

20 

• 000 

.000 

.000 

.000 

60 

235.863 

749.999 

• 060 

2544.069 

21 

.00 0 

.000 

.000 

.000 

61 

216.127 

1955,844 

.021 

6795.200 

22 

• 000 

,000 

.000 

.000 

62 

216.071 

1955.644 

• ooo 

• 000 

23 

.00 0 

.000 

.000 

.000 

63 

39.470 

1645.000 

.000 

.000 

24,- ... 

.000 

.000 

• 000 

• 000 

64 

6.043 

1353.280 

•ooo 

• Cto 

25 

.000 

.000 

.000 

• 000 

65 

5.664 

1353.280 

• QOO 

2913.602 

26 

575,000 

55.000 

3.984 

-45.499 

66 

3.488 

739,864 

• 000 

1756 ,310 

27 

_ 574,828 

55.000 

3.984 

-45.502 

67 

1.559 

811.591 

• ooo 

.000 

26 

573,996 

361,068 

.290 

1150.827 

68 

• 000 

.000 

• ooo 

.000 

29 

573,844 

361,066 

.290 

1150.826 

69 

• 000 

.000 

.000 

,000 

30 

573.844 

361.068 

.290 

1150.626 

70 

.000 

650.000 

.000 

• ooo 

31 

573.693 

361.068 

.290 

1150.326 

71 

.000 

647.862 

• ooo 

.000 

32 

571.884 

460.000 

.227 

1525.645 

72 

.000 

661.974 

.000 

.000 

33 

571.691 

460.000 

.227 

. 1525.642 

73 

• ooo 

• 000 

.000 

.000 

3 1 

571.691 

460.000 

.227 

1525.642 

74 

.000 

.000 

.000 

• OOO 

33 

571.498 

460.000 

.227 

1525.640 

75 

• ooo 

• ooo 

• ooo 

,000 

36. 

569,643 

584.523 

.183 

1971.267 

76 

• ooo 

.000 

• ooo 

. . .000 

37 

569.403 

584.519 

• 183 

1971.249 

77 

• ooo 

• 000 

.000 

• 000 

31 

569.403 

584.519 

.183 

1971.249 

78 

.000 

• 000 

• ooo 

.000 

3< 

569.163 

584.519 

.183 

1971.245 

79 

3.316 

• 271 

• ooo 

• ooo 

t{ 

565.121 

479,311 

• 216 

1596.346 

80 

.627 

1.000 . 

.000 

1.000 


29 
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Computer Case 59 


* CONDITION * 

NO BYP 

AHBIENT PRESSURE 

.00 PSIA. 





05 MAR 

73 10154126 

HYDRAULIC POWER 

.270 

,00 GEAR BOX LOSS 

! . 24,00 

FIRST STAGE POWER 177. 

36 

SPC 

2.055 . AMU 

hydraulic pump 


.43 LUBE PUMP 

4.00 

SECOND STAGE 

166. 

05 

O/F 

.700 

TOTAL GEAR BOX 

315 

.43 


total turbine 

343. 

43 

PT OUT 

2.126 




TURBINE INFORMATION 






FLOW 

10,005 PRESSURE 

296.32 8. 

11 efficiency 

1ST 

.445 

A 1 

.1517 *3 .6300 

SPECIFIC HEAT RATIO 

1.356 TEMPERATURE 

1960.8 1349 

,4 EFFICIENCY , 

2ND 

.426 

A2 

.2335 A4 -6930 

PRESSURE RATIO 


36.52 ENTHALPY 

.0 

,0 EFFICIENCT 

TOTAL 

.510 

NOOT 

mQ 0 N 63000. 




CONTROL VALVES 







PREHEATER BYPASS. RECUPERATOR BYPASS 

02 PRES REG 

OXYGEN 

FLOW 

HYDROGEN FLOW 

TEHPERATURE 

1103,33 

530,60 

707.32 


707 

• 32 


720.07 

PRESSURE IN 


549.90 

552.56 

889.37 


545 

.92 


542.32 - 

PRESSURE OUT 


547.65 

552.56 

546.18 


324 

.10 


323.01 

EFFECTIVE AREA 


• 10566 

•00000 

.00403 


.00653 


.03796 

FLOW 


3.419 

.000 

4.450 


4. 

450 


6.355 

NX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

MEAT TUANS, 

1 cold side 

6.355 

574.67 573.11 

55.00 363.46 

-45.5 

1237.7 

.313 

1.000 

1.000 

8154.76 BTU/HIN 

MOT SIDE 

2,936 

549.85 567.66 

1103.33 325.62 

3780.5 

1002.8 

.744 

1.000 

1.000 

6 PASS COUNT 

HX NO, 

. FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. . . 

3 COLO SIDE 

6.355 

572.51 569.16 

383.48 460.00 

1237.7 

1525.6 

.435 

1.000 

1.000 

1829.34 8TU/H1N 

HOT SIDE 

6.355 

564.27 557.10 

559.39 479.00 

1683.1 

1595.1 

.457 

uooo 

1.000 

6 PASS PARALL . 

HX NO. 

">LQH 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

6,355 

568.44 565.13 

460,00 559.40 

1525.6 

1883.1 

.433 

1.000 

1.000 

2272.20 BTU/MIN 

HOT SIDE ... 

,57.000 

200.00 198.36 

669.37 616.20 

• 0 

.0 

.319 

1.000 

1.000 . 

4 PASS COUNT 

HX NO. 

Flow 

IN pressure out 

IN temp out 

in h 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

6 cold SIDE 

6.355 

556,71 553.41 

479.00 530.60 

1595.1 

1762.1 

.273 

1.000 

1.000 

1188. 22 BTU/MIN 

HOT SIDE 

28.500 

200.00 199.34 

668.99 560.07 

• 0 

.0 

,466 

1.000 

1.000 

4 PASS COUNT 

.._JiX NO, 

. FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

8 COLO SIDE 

6.3S5 

552.23 551,00 

530.80 1103.33 

1782.1 

3780.5 

.699 

1.000 

1.000 

12700.06 BTU/MIN 

HOT SIDE 

10.805 

7.58 4.75 

1349,38 733.13 

2932,1 

1757.1 

,753 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLD SIDE 

6.355 

547.08 542.89 

743,11 720.07 

2526.5 

2445.7 

.052 

1.000 

1.000 

>513.68 BTU/MIN 

HOT SIDE _ 

4.450 

900.00 889.37 

300.00 707.32 

35.4 

150.6 

.919 

1.000 

1.000 

1. PASS PARALL. 


EXHAUST DUCT 
INLET . 

EXIT 


PT 

4.753 

2.126 


PS 

4.519 

1.128 


HACH 

.271 

1.000 



Computer Case 59 (Continued) 


STATION PRESSURE TEMPERATURE RHO ENTHALPY STATION PRESSURE TEMPERATURE RHO ENTHALPY 


1 

.000 

.000 

• 000 

.000 

41 

556.714 

479.001 

.213 

1595.094 

2 

.000 

.000 

.000 

#000 

42 

553.408 

530.603 

.191 

1782.072 

3 

.000 

.000 

.000 . 

• 000 . 

... 43 . 

552.983 

530.003 

• 191 

1782,066 

4 

• 000 

.000 

.000 

.000 

44 

552.983 

530.603 

.191 

1762,066 

5 

900.000 

300.000 

16.646 

35.434 

45 

552.558 

530.803 

.191 

1762.059 

6 

889.306 

707.322 

3.924 

150.779 

46 

552.233 

530.803 

.191 

1782,053 

7 

546,163 

707.322 

2.402 

152.267 

47 

550.996 

1103.334 

.095 

3760.543 

a 

546.103 

707.322 

.000 

.000 

48 

552 . 5 S 8 

530.803 

.191 

1782.059 

9 

546.163 

707.322 

2.402 

152.267 

49 

552.558 

530.803 

.000 

.000 

10 

545.916 

707.322 

2.401 

152.266 

50 

550.996 

1103,330 

.095 

3760.529 

u 

324.103 

707.322 

1*422 

153.282 

51 

550.144 

1103.330 

,095 

3780.509 

12 

200.000 

668.990 

.000 

.000 

52 

549.897 

1103.330 

.095 

3780.503 

13 

199.337 

560,065 

.000 

.000 

53 

547.652 

.000 

.000 

.000 

14 

199.337 

5&0 *065 

• 000 

.000 

54 

547*660 

743.114 

• 140 

2526.557 

15 

199.337 

580.065 

*000 

.000 

55 

549.651 

1103.330 

.095 

3780.502 

16 

200.000 

689.370 

.000 

• ooo 

56 

547.660 

323.615 

.309 

1002.791 

17 

200*000 

669.370 

• 000 

.000 

57 

547.077 

743.114 

.139 

2526.545 

16 

200.000 

689.370 ' 

. ,000 

.000 

56 

542.890 

720.069 

.144 

2445.713 

19 

198.357 

616.205 

.000 

• 000 

59 

542,324 

720.069 

• 143 

2445.701 

20 

.000 

.000 

.000 

.000 

60 

323.009 

720.069 

.086 

2441.204 

21 

.000 

• 000 

.000 

.000 

61 

296.395 

1960.778 

. .029 

6815,305 

22 

.000 

.000 

.000 

.000 

62 

296.319 

1960.778 

• 000 

.000 

23 

.000 

.000 

.000 

.000 

63 

53.550 

1645,000 

• ooo 

,000 

24 

.000 - 

.000 

• 000 

.000 

64 

6.114 

1349.382 

. . .000 _ 

,000 

25 

.000 

,000 

.000 

,000 

65 

7.585 

1349.302 

.000 

2932.072 

26 

575.000 

55.000 

3.964 

- 45,499 

66 

4.753 

733.126 

• ooo 

1757.056 

27 ... 

570.673 

. 55.000 

3.964 

- 45.504 

67 

2.126 

739.990 

„ .ooo 

.000 

26 

573.109 

363.476 

.273 

1237.735 

66 

.000 

,000 

.000 

.000 

29 

572.811 

363.476 

.273 

1237.734 

69 

.000 

• ooo 

• ooo 

.000 

30 

572.811 . 

363.476 

...273 

1237.734 

70 

• 000 

650,000 

• ooo 

.000 

31 

572.513 

363.476 

.272 

1237.732 

71 

.000 

648.221 

.000 

.000 

32 

569.161 

459.997 

*226 

1525.596 

72 

• ooo 

669,383 

• ooo 

.000 

33 

568.802 

459.997 .. 

. • 226 

1525.593 

73 

• 000 

• 000 

- . .000 

.000 

34 

568.802 

459.997 

♦ 226 

1525.593 

74 

• ooo 

• ooo 

• ooo 

.000 

35 

568.442 

459.997 

*226 

1525.569 

75 

.000 

.000 

.000 

.000 

36 

565.135 

559,398 

.167 

1663.144 

76 

.000 

• ooo 

• ooo 

.000 

37 

564.701 

559.392 

.187 

1863.115 

77 

• ooo 

.000 

.000 

.000 

36 

564.701 

559.392 

*167 

1663.115 

76 

• ooo 

.000 

.000 

.000 

39 

564.266 

559.392 

.187 

1863,106 

79 

4.519 

.271 

• ooo 

.000 

40 

557.096 

479.001 

.213 

1595.099 

60 

1.128 

1.000 

•ooo 

1.000 
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Computer Case 60 


_ * CONDITION * 

NO BYP 

AMBIENT PRESSURE 

.00 P51A. 





05 mar 

73 10J54I13 

..HYDRAULIC POWER 

350 

.00 gear box LOSS 

24.00 

FIRST stage POWER 221. 

29 

SPC 

2.017 . AMW 3.46 

HYDRAULIC PUMP 

50 

.00 LUBE PUMP 

4.00 

SECOND STAGE 

206. 

71 

O/F 

.717 

TOTAL GEAR BOX 

000 

*00 


TOTAL TURBINE 

426. 

00 

PT OUT 

2.64S 




TURBINE INFORMATION 






FLOW 

13.447 PRESSURE 

367.35 9. 

96 EFFICIENCY 

1ST 

.446 

A 1 

.1517 ■ 6300 

_ .SPECIFIC HEAT RATIO 

1.356 TEMPERATURE 

1964.3 1346 

.6 EFFICIENCY , 

2ND 

.429 

A2 

.2335 A4 -6930 

PRESSURE RATIO 


36.87 ENTHALPY 

.0 

.0 EFFICIENCT 

total 

.514 

NDOT 

- 0 . N 63000. 




CONTROL VALVES 







PREHEATER BYPASS RECUPERATOR BYPASS 

02 PRES REG 

OXYGEN 

FLOW 

HYDROGEN FLOW 

TEMPERATURE 

1094,72 

52Q.24 

674.66 


674 

.66 


695.34 

PRESSURE IN 


537*34 

541.31 

883.81 


538 

.91 


524.49 . . . „ 

PRESSURE OUT 


532.76 

541.31 

539.31 


401 

*22 


399.91 

EFFECTIVE AREA 


.14278 

.00000 

.00500 


.00907 


.05398 

FLOW 


3.726 

• 000 

5.616 


5, 

616 


7.631 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

__ __ .1 cold SIDE _ 

7.831 

S74.50 572.12 

SS.OO 396.67 

-45.5 

1289.1 

.329 

1.000 

1*000 

10451.38 BTU/NIN 

MOT SIDE 

4.105 

537.16 532.76 

1094.72 374.82 

3750.3 

1204.1 

.692 

1.000 

1.000 

6 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

3 COLO SIDE 

7*e3i 

571.19 566.11 

396.07 460.01 

1289.1 

1525.6 

.429 

1.000 

1.000 

1852.12 BTU/HIN 

HOT SIDE 

7*831 

558.76 548.14 

543.99 476.27 

1829.0 

1592,3 

.447 

1.000 

1.000 

6 PASS PARAIL 

~ HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

5 COLO SIDE 

7.631 

565.01 560.06 

460,01 544,00 

1525.6 

1829,1 

,366 

1.000 

1.000 

2376.82 BTU/HIN 

HOT BIDE .. 

57.000 

200.00 198,40 

689.62 612.97 

• 0 

*0 

.334 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

scale 

FACTOR 

HEAT TRANS. 

6 COLD SIDE 

7*831 

547.55 542.60 

478,27 520 . 24 

1592.3 

1744,0 

.225 

I. 000 

1.000 

1188.13 BTU/HIN 

HOT SIDE 

28.500 

200.00 199.33 

665.04 575.84 

• 0 

,0 

.476 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRAN8, . 

6 COLO SIDE 

7.831 

540.62 538.95 

520.24 1094.72 

1744.0 

3750.3 

.695 

1.000 

1.000 

15711.60 BTU/HIN 

HOT SIDE 

13,447 

9.30 5.92 

1346,76 740.24 

2947.6 

1779.3 

.734 

uooo 

1,000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 

scale 

FACTOR 

HEAT TRANS. 

9 COLD SIDE 

7.831 

531.69 525.35 

717.35 695.34 

2436.0 

2358.7 

.053 

1.000 

1.000 

-605.07 BTU/HIN 

. HOT SIDE 

5.616 

900.00 883.81 

300.00 674.66 

35.4 

143.1 

,898 

1.000 

1.000 

i PASS PARALL 


EXHAUST DUCT PT Pg, . MACh 
INLET 5.916 5.625 .271 
EXIT 2.645 1.404 1.000 



Computer Case 60 (Continued) 


DO 

I 


o\ 

VjO 


station pressure temperature 


1 

.000 

.000 

2 

.000 

.000 

3 

.000 

.000 

4 

.000 

.000 

5 

900.000 

300.000 

6 

883.607 

674.656 

7 

539.313 

674.656 

6 

539.313 

674.656 

9 

539.313 

674.656 

10 

536.907 

674.656 

11 

O01.222 

674.656 

12 

200.000 

665.045 

13 

199.332 

575.839 

14 

199.332 

575.839 

15 

199.332 

575.639 

16 

200.000 

689.617 

17 

200.000 

689.617 

Id 

200.000 

669.617 

19 

196.399 

612.972 

20 

.000 

• 000 

__ 21 

.000 

.000 

22 

.000 

.000 

23 

.000 

.000 

24 — 

.000 

.000 

2b 

.000 

.000 

26 

575.000 

55.000 

27 

574.504 

55.000 

2d 

572.122 

396.870 

29 

571.653 

396.870 

_ 30 

571.653 

396.870 

31 

571.183 

396.870 

32 

566.109 

460.010 

33 _ 

565.560 

460.010 

34 

565.560 

460.010 

35 

565.011 

460.010 

36 

560.064 

. 544.002 

37 

559.412 

543,988 

3d 

559.412 

543.988 

39 

556.759 

543.988 

40 

546.138 

478.274 


RHO ENTHALPY 


STATION PRESSURE TEHPERATUHE RHO ENTHALPY 


.000 

.000 

41 

• 000 

.000 

42 

♦ 000 

.000 

43 

• 000 

.000 

44 

16.648 

35.434 

45 

4.122 

143.052 

46 

2.502 

144 . 730 - 

47 

.000 

.000 ' 

48 

2.502 

144.730 

49 

2.501 

144,732 

50 

1.657 

145.410 

51 

.000 . 

,000 

52 

.000 

.000 

53 

.000 

.000 

54 

.000 

.000 

55 

.000 

.000 

56 

.000 

.000 

57 

• 000 

.000 

58 

• 000 

.000 

59 

.000 

.000 

60 

.000 

.000 

61 

.000 

.000 

62 

.000 

.000 

63 

.00 0 

.000 

64 

• OQ0 

.000 

65 

3.984 

- 45.499 

66 

3.984 

- 45.506 

67 

.263 

1289,105 

68 

.263 

1289.102 

69 

. .263 

1289.102 

70 

.263 

1289.098 

71 

.225 

1525.608 

72 

.225 

1525.601 

73 

.225 

1S2S.601 

74 

.225 

1525.594 

75 

.189 

1829.107 

76 

.169 

1829.045 

77 

.189 

1829.045 

76 

.189 

1629.034 

79 

• 210 

1592.314 

80 


547.550 

478.274 

542*604 

520.237 

541.959 

520.237 

541.959 

520.237 

541.313 

520.237 

540.819 

520.237 

538.952 

1094.724 

541.313 

520.237 

501.313 

520.237 

538.952 

1094.719 

537 . 6«2 

1094.719 

537.345 

1094,719 

532.756 

.000 

532.758 

717.354 

537.160 

1094.719 

532.758 

374.820 . 

531.885 

717.354 

525.349 

695.338 

524.494 

695.338 

399.906 

695.338 

367.442 

1964,294 

367.348 

1964.294 

65.897 

1645.000 

9.962 

1346.757 

9.302 

1346.757 

5.916 

740.236 

2.645 

739.990 

.000 

.000 

.000 

.000 

.000 

650.000 

.000 

648.476 

• 000 

675.904 

.000 

.000 

.000 

.000 

.000 

,000 

.000 

.000 

,000 

.000 

.000 

.000 

5.625 

.271 

1.404 

1.000 


.210 

1592.306 

.191 

1744.027 

.191 ... 

1744.016 

.191 

1744,016 

.191 

1744.006 

.191 

1743,998 

,094 

3750.325 

.191 

1744.006 

,000 

.000 

.094 

3750.308 

.094 

3750.277 

.094 

3750.270 

.000 

.000 

.142 

2435,992 

.094 

3750.265 

.260 

1204.128 

.141 

2435.974 

.145 

2358.709 

.144 

2358.692 

.111 

2356.217 

.036 

6829.876 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

. 2947,606 

.000 

1779.307 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.ooo 

.000 

< .000 

.000 

.000 

1.000 



B-164 


Computer Case 61B 


* CONDITION * BYPASS 


AMBIENT PRESSURE U.70 PSIA. 


OS MAR 73 


09(19143 


hydraulic power 


.00 gear BOX loss 24.00 

FIRST STAGE POWER 46.13 

sec 

6.091 AMW 3.36 

HYDRAULIC PUMP 

30 

.00 LUBE PUMP 

4.00 

SECOND STAGE 

11.87 

O/F 

• 665 

TOTAL GEAR BOX 

30 

,00 


TOTAL TURBINE 

SB. 00 

PT OUT 

14,713 




TURBINE 

INFORMATION 





FLOW 


3.046 PRESSURE 

03.73 14 

,96 EFFICIENCY 

1 ST .441 

A 1 

.1517 A3 -6300 

SPECIFIC HEAT RATIO 

1.359 TEMPERATURE 1931.5 1571.3 EFFICIENCY 

2ND .565 

A2 

.2335 A4 .6930 

PRESSURE RATIO 


5,60 ENTHALPY 

• 0 

.0 EFFICIENCT 

TOTAL .511 

NDOT 

- 0 , N 63000 

— 



CONTROL VALVES 






PREHEATER BYPASS recuperator bypass 

02 PRES REG 

OXVGEN FLOW 

HYDROGEN FLOW 

TEMPERATURE 

1027,09 

656.95 

749.84 


749,84 


750,00 

PRESSURE IN 


572.78 

5/2,91 

890.94 


566.90 


572,27 

PRESSURE OUT 


572*72 

572.87 

566.92 


91.63 


91,32 

EFFECTIVE AREA 


.42010 

♦33001 

.00113 


.00175 


.01046 

FLOW 


1.321 

1.056 

1.216 


1.216 


1.029 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS. 

1 COLD SIDE 

1.829 

574.97 574.06 

55.00 209,90 

-45,5 

867,5 

.242 1.000 

uooo 

1670.29 BTU/HIN 

HOT SIDE 

• 50® 

572.7® 572.73 

1027,09 115.54 

3516.0 

230,5 

.936 1.000 

1.000 

6 PASS COUNT 

- HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS. 

3 COLD SIDE 

1,629 

574.02 574.55 

209.90 460.00 

067 . 5 

1525,7 

.460 1.000 

1,000 

1204.13 BTU/HIN 

HOT SIDE 

1.829 

574.0® 573.37 

059.57 473.76 

2234.4 

1576,2 

.503 1.000 

1,000 

6 PASS PARALL 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

1.S29 

574.49 574.16 

460.00 659.57 

1525,7 

2234,4 

.053 1.000 

1,000 

1296,49 BTU/HIN 

HOT SIDE 

57,000 

200.00 190.14 

694.02 653.05 

♦ 0 

.0 

.175 1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRES 8 URE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS. 

- 6 COLD SIDE 

1,829 

573.34 573.01 

473.76 656.95 

1576,2 

2225,1 

.700 1,000 

1.000 

1167,28 BTU/HIN 

HOT SIOE 

28,500 

200.00 199.46 

735.32 650.75 

♦ 0 

.0 

.323 1.000 

1.000 

4 PASS COUNT 

HX HO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS. 

B COLO SIDE 

.773 

572.90 572.07 

656.95 1532.03 

2225.1 

5290,1 

.950 1.000 

1.000 

2369.17 BTU/HIN 

HOT SIDE 

3.046 

14.94 14.70 

1571.26 1157.37 

3304,9 

2528,8 

.453 1.000 

1.000 

2 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. SCALE 

FACTOR 

HEAT TRANS. 

9 COLD SIDE 

1,829 

572.60 572.31 

773. T9 750.00 

2634,6 

2551,2 

,050 1.000 

1.000 

•152.52 BTU/HIN 

HOT SIDE 

1.216 

900.00 890.94 

300.00 749.04 

35.4 

160,6 

.949 1,000 

1.000 

1 PASS PARALL 

EXHAUST DUCT 

PT 

PS MACH 







INLET 14 

.777 

14.760 ,030 







EXIT 14 

.713 

14,700 .036 









Computer Case 6 1 B (Continued) 



8 TATI 0 N 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 


1 

• 000 

.000 

.000 

.000 

41 

573.338 

473.762 

.221 

1576,156 


2 

.000 

.000 

.000 

.00 0 

42 

573.008 

656.948 

.167 

2225.133 


3 

.000 

.000 

.000 

.000 

43 

$ 72,967 

656,948 

.167 

2225.133 


4 

.000 

.000 

.000 

• 000 

44 

572.967 

656.948 

.167 

2225.133 


5 

900.000 

300.000 

16.646 

35.434 

45 

572.927 

656.948 

.167 

2225.132 


6 

898.942 

749.643 

3.670 

160. 038 

46 

572.901 

656.948 

.167 

2225 • 131 


7 

566.921 

749,643 

2.314 

162.044 

47 

572.871 

1532.835 

,072 

5290.080 


a 

566.921 

749.643 

.000 

.000 

48 

572.913 

656.948 

.167 

2225.132 


9 

566.921 

749.843 

2.314 

162.044 

49 

572.874 

656.946 

• 000 

.000 


10 

566.900 

749.643 

2.313 

162.045 

50 

572.877 

1027,091 

.107 

3515.984 


11 

91.628 

749.643 

.373 

163.795 

51 

572.814 

1027,091 

.107 

3515,982 


.. 12 

200.000 

735.323 

.000 

.000 

52 

572.781 

1027.091 

.107 

3515.982 


13 

199,060 

650.797 

• 000 

.000 

53 

572,723 

.000 

.000 

.ooo 


14 

199.460 

650.797 

.000 

.000 

54 

572.726 

773.790 

.138 

2634 • 587 


15 

199,460 

650.797 

.000 

• 000 

55 

572.778 

1027.091 

.107 

3515.982 


16 

200.000 

694.015 

.000 

.000 

56 

572.726 

115.543 

1.046 

230.454 


17 

200.000 

694.015 

.000 

• 000 

57 

572.677 

773.790 

.138 

2 & 34 . S 86 

CD 

I 

16 

200.000 

699.015 

.000 

.000 

58 

572.313 

750.002 

.144 

2551.217 


19 

198.137 

653.046 

.000 

.000 

59 

572.266 

750.002 

.144 

2551.216 

CT\ 

20 

• 000 

.000 

• OQO 

• 000 

60 

91.316 

750.002 

.023 

2540.995 

V/l 

21 

• 000 

.000 

• 000 

.000 

61 

83.752 

1931.537 

.008 

6702.776 


22 

• 000 

.000 

.000 

.000 

62 

83.731 

1931,537 

.000 

.000 


23 

• 000 

.000 

.000 

.000 

63 

17.711 

1645.000 

.000 

,000 


24 

.000 

• 000 

.000 

.000 

64 

14.963 

1571.263 

.000 

.000 


25 

• 000 

.000 

.ooo 

.000 

65 

14.936 

1571.263 

.000 

3304.870 


26 

575.000 

55*000 

3.904 

- 45.499 

66 

14.777 

1157.366 

.000 

2528.632 


27 

- ... 574.973 

55.000 

3.964 

- 45.500 

67 

14.713 

1157.366 

’ .000 

,000 


26 

574.660 

269.695 

. 362 

667.493 

68 

.000 

.000 

.000 . 

• OQO 


29 

574.641 

289.695 

.362 

607.493 

69 

.000 

.000 • 

.000 

.000 


30 

_ , 574.641 

289 . 69 S 

• 362 

867.493 

. 70 

.000 

650.000 

• 000 

.000 


31 

574.623 

269.695 

.362 

807.493 

71 

• ooo 

653.046 

• 000 

.000 


32 

574.547 

460.000 

.228 

1525.677 

72 

.000 

653.046 

• ooo 

• 000 


33 

574.518 

- 460.000 

• 226 

1525.677 

73 

• ooo 

• 000 

. .000 

• 0 0 0 


34 

574.518 

460.000 

.226 

1525.677 

74 

.000 

•ooo 

• 000 

.000 


35 

574.488 

460.000 

• 226 

1525.677 

75 

.000 

.000 

• 000 

.ooo 


36 

574.156 

659.572 

.166 

2234.351 

76 

•ooo 

• 000 

.000 

,000 


37 

574.117 

659.575 

.166 

2234.356 

77 

.000 

• ooo 

• OOO 

• 000 


36 

574.117 

659 . S 75 

• 166 

2234.356 

78 

• ooo 

.000 

.ooo 

• ooo 


... .39 

. 574.077 

659.575 

• 166 

2234.357 

79 

14.766 

.030 

.000 

.000 


40 

573.360 

473.762 

• 221 

1576.156 

80 

14.700 

• 036 

.000 

1 *000 



Computer Case 62B 


* CONDITION * BYPASS AMBIENT PRESSURE 

14*70 PSIA* 





05 WAR 

73 

09|08|50 

HYDRAULIC POWER 

90.00 

Gear BOX LOSS 

£4*00 


FIRST STAGE POWER 

95.20 

SPC 

2.623 

AMW 

3.38 

HYDRAULIC PUMP 

35,14 

LUBE PUMP 

4.00 


second stage 


57*94 

O/F 

.677 


TOTAL GEAR BOA 

125.14 




TOTAL TURBINE 


153*14 

PT OUT 

14.727 






turbine 

INFORMATION 






.6300 

FLOW 

5.880 

PRESSURE 

162*19 

15 

.44 EFFICIENCY 

1ST 

• 438 

A 1 

.1517 

A3 

SPECIFIC HEAT RATIO 

1.357 

temperature 

1952.4 

1457.9 EFFICIENCY 

2ND 

*572 

A2 

*2335 

A4 

.6930 

PRESSURE RATIO 

10.50 

enthalpy 

*0 


.0 EFFIC1ENCT 

TOTAL 

.549 

NOOT 

0. 

N 

63000 


CONTROL VALVES 

PREHEATER BYP*S3 RECUPERATOR BYPASS 02 PRES REG OXYGEN FLOW HYDROGEN FLOW 


TEMPERATURE 

1081.23 


573.32 


747.75 



747.75 


750.00 

PRESSURE IN 


S67.20 


567.80 


096.58 



559.15 


565.29 

PRESSURE OUT 


566,39 


567.55 


559.23 



177.70 


177.00 

EFFECTIVE AREA 


.20264 


*13311 


.00221 



.00347 


.02035 

FLOW 


2.287 


1*162 


2.370 



2*378 


3.510 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

1 OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

1 COLD side 

3.510 

574,90 

574.45 

55.00 

339.31 

-45.5 

1065*2 

• 277 

1.000 

1.000 

3090.00 BTU/HIN 

HOT SIDE 

1.224 

567.25 

566,68 

1081*23 

200.24 

3704.1 

517.7 

.658 

1.000 

1.000 

6 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

3 COLD SIDE 

3.510 

574.20 

573.26 

339.31 

460.00 

1065.2 

1525.7 

*449 

1.000 

1.000 

1616.52 BJU/MIN 

HOT SIDE 

3*510 

571.67 

569.29 

606.15 

478.54 

2054.1 

1593.6 

.482 

1.000 

1.000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

3*510 

573*04 

571.95 

460*00 

600.15 

1525.7 

2054*1 

.649 

1.000 

1.000 

1855.07 BTU/HIN 

HOT SIDE 

57.000 

200.00 

198.22 

666.16 

620.7 4 

.0 

*0 

.260 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS, 

6 COLO SIDE 

3*510 

569.18 

566*08 

478.54 

573.32 

1593. 6 

1932.0 

.449 

1.000 

1,000 

1167.92 BTU/HIN 

HOT SIDE 

26*500 

200.00 

199.39 

689.52 

601.90 

.0 

.0 

.415 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

s cold SIDE 

2*346 

567. 7« 

567.55 

573.32 1332.52 

1932.0 

4584.0 

.856 

1.000 

1.000 

622S.21 BTU/HIN 

HOT SIDE 

5*666 

15.35 

14.91 

1457.86 

896.60 

3109.4 

2051.7 

.634 

1*000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

OUT 

IN H 

OUT 

EFF* 

8CALE 

FACTOR 

HEAT TRANS. 

9 COLD SIDE 

3.510 

566*70 

565.46 

774.15 

750,00 

2635.7 

2551.1 

,051 

1.000 

1.000 

-297.12 BTU/HIN 

HOT SIDE 

2*378 

900.00 

696.56 

300.00 

747.75 

35.4 

160.4 

.944 

1.000 

1.000 

1 PASS PARALL 

EXHAUST OUCT 

PT 

P9 

MACH 









INLET 

14*909 

14.683 

.050 









EXIT 

14.727 

14,700 

• 051 











Computer Case 62B (Continued) 


STATION PRESSURE TEMPERATURE RHO ENTHALPY STATION PRESSURE TEMPERATURE RHO ENTHALPY 


1 

.000 

• 000 

.000 

• 000 

41 

569.176 

478,535 

• 218 

1593.563 

2 

• 000 

• ooo 

.000 

.000 

42 

566.085 

573.317 

.185 

1931,969 

3 

.000 

.000 

.000 

.000 

43 

567.950 

573.317 

.185 

1931.967 

4 

*000 

.000 

.000 

.000 

44 

567.950 

573,317 

.105 

1931.967 

5 

900.000 

300.000 

16.690 

35.434 

45 

567.616 

573.317 

.185 

1931.965 

. ..... 6 

996.563 

747.755 

3.675 

160.350 

46 

567.741 

573.317 

.185 

1931.963 

7 

559*232 

747.755 

2.291 

161.589 

47 

567.547 

1332.524 

.081 

4564.040 

a 

539,232 

747.755 

.000 

.000 

48 

567.802 

573.317 

• 1 85 

1931.964 

9 

559,232 

797.755 

2.291 

161.589 

49 

567.547 

573.317 

.000 

.000 

10 

559 • 1 52 

797.755 

2.291 

161.569 

50 

567.547 

1081.229 

.101 

3704.062 

11 

177.703 

747.755 

.727 

163.019 

51 

567.301 

1081.229 

.101 

3704.076 

12 

200.000 

609.521 

.ooo 

.000 

52 

567.196 

1081.229 

. .101 

3704.073 

13 

199.367 

601.978 

.000 

.000 

53 

566.394 

.000 

.000 

.000 

14 

199.387 

601.978 

.000 

.000 

54 

566.003 

774.146 

.137 

2635.710 

- 15 

199.387 

601.978 

.000 

.000 

55 

567.249 

1081.229 

.401 

3704.075 

16 

200.000 

686. 158 

.000 

.000 

56 

566.063 

200.242 

.526 

517.715 

17 

200.000 

688. 158 

.000 

.000 

57 

566.702 

774.146 

.137 

2635.704 

-- 16 

200.000 

666.156 

.000 

.000 

58 

565.462 

750,000 

.142 

2551,063 

19 

198.217 

628.738 

.000 

• ooo 

59 

565.266 

750.000 

• 142 

2551.059 

20 

.000 

• 000 

.000 

.000 

60 

177.081 

750.000 

■ .045 

2542.819 

21 

.000 

.000 

.000 

.000 

61 

162.234 

1952.430 

• 016 

6781.372 

22 

.000 

.000 

.000 

.ooo 

62 

162.192 

1952.430 

• ooo 

.000 

23 

.000 

• 000 

.000 

.000 

63 

29-923 

1645.000 

.000 

.000 

~ - 24 ^ 

.000 

.000 

.000 

.000 

64 

15.441 

1457.879 

.000 

,000 

25 

.000 

• 000 

.000 

.000 

65 

15.351 

1457.079 

• ooo 

3109,392 

26 

575.000 

55 . 000 ' 

3.984 

> 95.999 

66 

14.909 

896.683 

• ooo 

2051.660 

27 

574,900 

55.000 

3.984 

- 95.501 

67 

14.727 

896.683 

.000 

.000 

2 $ 

574.445 

339.309 

.309 

1065.160 

68 

.000 

.000 

.000 

.000 

29 

574 . 365 ' 

339.309 

.309 

1065.160 

69 

*000 

.000 

• ooo 

.000 

.... 30 

574.365 

339.309 

.309 

1065.160 

70 

.000 

650.000 

.000 

.000 

31 

574.285 

339.309 

.309 

1065.160 

71 

.000 

646.963 

.000 

.000 

32 

573 ;262 

460.000 

.226 

1525.663 

72 

.000 

654.025 

.000 

• 000 

33 

573.154 

460.000 

.228 

1525.661 

73 

• ooo 

• 000 

•ooo 

.000 

34 

573.154 

460.000 

*228 

1525.661 

74 

.000 

.000 

• ooo 

,000 

35 

573.045 

460.000 

.226 

1525.660 

75 

.000 

• 000 

.000 

.000 

36 

571.952 

608.154 

.178 

2059.119 

76 

.000 

• 000 

.000 

,000 

37 

571.813 

608.154 

.178 

2054.116 

77 

.000 

.000 

.000 

,000 

36 

571.813 

608.154 

.178 

2054,116 

78 

• ooo 

.000 

.000 

.000 

39 

571.674 

608.154 

.178 

2054.113 

79 

14.683 

• 050 

■ 000 

. .. .000 

40 

569.290 

478.535 

.218 

1593.565 

80 

14*700 

• 051 

.000 

1.000 



Computer Case 63 B 


* CONDITION * BYPASS 


AMBIENT PRESSURE 14.70 PSIA. 


05 MAR 73 


09)08129 


HYDRAULIC POWER 160.00 
HYDRAULIC PUMP 40,29 
TOTAL GEAR BOX 220.29 


FLOW 8.67S 
SPECIFIC HEAT RATIO 1.357 
PRESSURE RATIO 14.86 


GEAR BOX LOSS 
LUBE PUMP 


PRESSURE 

temperature 

enthalpy 


24,00 FIRST STAGE POWER 142.19 

4.00 SECOND STAGE 106.10 

TOTAL TURBINE 248.29 

TURBINE INFORMATION 

239.03 16. OB EFFICIENCY 1ST .041 

1957.1 1412.1 EFFICIENCY 2ND .527 

.0 .0 EFFICIENCY TOTAL .548 


3PC 

O/F 

PT OUT 


A 1 
A2 

NDOT 


2.363 

.680 

14.750 


.1517 

.2335 

0 . 


A MW 3-39 


A3 

A4 

H 


.6300 

6930 

63000. 


7EMPERATURE 
PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
FLOW 


PREHEATER BYPASS 
1115.78 
558.37 
557.19 
.23042 
3.069 


CONTROL VALVES 

RECUPERATOR BYPASS 02 PRES REG 
543.21 742. 8S 

559.96 893.04 

559.13 551.75 

.04139 .00325 

,669 3,512 


OXYGEN FLOW 
742.85 
551.58 
261.79 
.00517 
3.512 


HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

eff. 

SCALE 

1 COLO SIDE 

5.162 

574.78 573.76 

55.00 36b. 79 

-45*5 

1 1 SO. 9 

. 2 9 6 

1.000 

HOT SIDE 

2.093 

558.38 557.30 

1115.78 272.79 

3824.Q 

798,9 

.795 

1.000 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

3 COLO SIDE 

5.162 

573.39 571.17 

368.79 460.00 

1160.9 

1525 • 6 

• 440 

1.000 

HOT SIDE 

5.162 

567.88 563.02 

575.92 479.29 

194J * 1 

1596.2 

* 4 6 7 

1.000 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

5 COLO 3IDE 

5.162 

570.70 568.46 

460.00 575.92 

1525.6 

1941.1 

.507 

1.000 

MOT SIDE 

57.000 

200.00 198,31 

668.85 619.90 

• 0 

.0 

.301 

1.000 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF. 

SCALE 

6 COLD SIDE _ 

5.162 

562.77 560.54 

479.29 543.21 

1596*2 

1826.4 

.327 

1.000 

HOT SIDE 

28.500 

200.00 199.36 

674.97 586.47 

• 0 

• 0 

.452 

1.000 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

S COLO SIDE 

4.493 

559.78 559.13 

543.21 1201.09 

1826.3 

4120.7 

.757 

1.000 

HOT SIDE 

8.675 

15.90 15.09 

1412,15 781.97 

3026.6 

1638. 3 

.725 

1.000 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

9 COLD SIDE 

5.162 

556.90 554.16 

774.03 750.00 

2635*1 

2550.8 

.051 

1.000 

HOT SIDE 

3.512 

900.00 893.04 

300.00 742.85 

35.4 

159.2 

.934 

1 .000 


HYOROGEN FLOW 
750.00 
553.77 
260.68 
.03056 
5.162 

ACTOR HEAT TRANS. 

1.000 6330.96 BTU/MIN 

1.000 6 PASS COUNT 

ACTOR HEAT TRANS. 

1.000 1779.69 BTU/MIN 

1.000 6 PASS PARALL 

1CTOR HEAT TRANS. 

1.000 2144.70 BTU/MIN 

1.000 4 PASS COUNT 

ACTOR HEAT TRANS. 

1.000 1168.00 BTU/MIN 

1.000 « PASS COUNT 

ACTOR HEAT TRANS, 

1.000 10308.02 BTU/MIN 

1.000 2 PASS COUNT 

ACTOR HEAT TRANS. 

1.000 -434.92 BTU/MIN 

1.000 1 PASS PARALL 


EXHAUST DUCT 

INLET 

EXIT 


PT 

15.090 

14.750 


PS 

15.041 

14.700 


MACH 

.068 

.070 



Computer Case 63B (Continued) 


STATION PRESSURE TEMPERATURE RHO ENTHALPY STATION PRESSURE TEMPERATURE RMO ENTHALPY 


1 

.000 

• 000 

.000 

• 000 

41 

562.769 

479.206 

.215 

1S96.223 

2 

.000 

.000 

.000 

• 000 

42 

560.536 

543.214 

.190 

1826.354 

3 

.000 

.000 

.000 

.000 

43 

560.253 

543.214 

.190 

1826,349 

4 

.000 

.000 

*000 

.000 

44 

560.253 

543.214 

.190 

1826,349 

5 

900.000 

300.000 

16.646 

35.434 

45 

559.970 

543.214 

.190 

1826.344 

6 

693.043 . 

742.653 

3.694 

159.200 

46 

559.761 

543.214 

.189 

1826.341 

7 

551. 7S4 

742*653 

2.260 

160.481 

47. 

559.126 

1201.095 

.086 

4120.673 

6 

551.759 

792.653 

,000 

.000 

48 

559.965 

543.214 

.190 

1826.344 

9 

551.754 

742.853 

2*260 

160.461 

49 

559.126 

543,214 

.000 

*000 

10 

551.579 

742.853 

2.280 

160.461 

50 

559.126 

1115.779 

.096 

3624.004 

ll 

261.792 

742.853 

1.061 

161,598 

51 

558.564 

1115.779 

.095 

3623.991 

12 _ 

200.000 

674.970 

.000 

. .000 

52 

558.365 

1115.779 

.095 

3823.986 

13 

199.359 

566.466 

.00 0 

.000 

53 

557.193 

.000 

.000 

.000 

14 

199.359 

586.468 

.000 

.000 

54 

557.299 

774.027 

.135 

2635.081 

IS 

199.359 

566.466 

.000 

.000 

55 

558.381 

1115.779 

.095 

3823.986 

16 

200.000 

668.653 

.000 

.000 

56 

557.299 

272.786 

.374 

798.871 

17 

200.000 

666.653 

.000 

.000 

57 

556.901 

774.027 

.135 

2635.073 

16 

200.000 

666.853 

.000 

.000 

58 

554.156 

750.000 

.140 

2550.022 

19 

196.310 

619.897 

.000 

.000 

59 

553.772 

750.000 

• 140 

2550.814 

20 

• 000 

.000 

• 000 

.000 

60 

260.683 

750.000 

.067 

2544.607 

.... 21 

.000 

• 000 

• 000 

• 000 

61 

239,089 

1957.071 

. .023 

6600.259 

22 

.000 

• 000 

.000 

• 000 

62 

239.027 

1957.071 

. .000 

• 000 

23 

.000 

,000 

• 000 

.000 

63 

43.505 

1645.000 

• 000 

• 000 

29 

.000 

.000 

.000 

.000 

64 

16.080 

1412.146 

.000 

.000 

25 

.000 

.000 

.000 

• 000 

65 

15.690 

1412,148 

.000 

3026.593 

26 

575.000 

55.000 

3.984 

•45.499 

66 , 

15.090 

781.966 

.000 

1638,327 

27 

574.764 

55.000 

3*984 

-45.502 

67 

14.750 

781.968 

• 000 

.000 

26 

573.763 

360.790 

.209 

1180.609 

60 

.000 

.000 

• 000 

.000 

29 

573.574 

366.790 

.264 

1180.060 

69 

• 000 . 

.000 

.000 

.000 

30 

573.574 

366.790 

.264 

1180.806 

70 

.000 

650.000 

.000 

• 000 

31 

S73.385 

366.790 

• 264 

1180.887 

7 1 

• 000 

647,684 

.000 

.000 

32 

571.173 

460.000 

.227 

1525.638 

72 

• 000 

661.799 

• 000 

• 000 

- -33 

570.937 

460,000 

.227 

1525.634 

73 

.000 

.000 

.000 

.000 

39 

570.937 

460.000 

.227 

1525.634 

74 

.0 00 

• 000 

• 000 

• 000 

3S 

570.701 

460.000 

• 227 

1525.631 

75 

• 000 

• 000 

• 000 

.000 

36 --' 

566.665 

575.91 0 

• 185 

1941.090 

76 

• 000 

.000 

.000 

* .000 

37 

566,174 

575.916 

• 184 

1941.077 

77 

• 000 

.000 

• 000 

• 000 

Sb 

568.174 

575.916 

.184 

1941.077 

78 

• 000 

• 000 

.000 

,000 

.... 39 

567.883 

575.916 

.184 

1941.072 

79 

15.041 

.068 

.000 

• 000 

90 

563.019 

479.266 

• 215 

1596.226 

80 

14.700 

.070 

• 000 

1.000 



B-1 70 


Computer Case 6^4 


* CONDITION * NO BYP 


AMBIENT PRESSURE 14.70 PS1A. 


05 MAR 73 10153147 


HYORAULIC 

power 

270.00 

GEAR 

BOX LOSS 

24,00 

FIRST STAGE POWER 

189.77 

spc 

2.187 

HYDRAULIC 

PUMP 

45.43 

LUBE 

PUMP 

4,00 

SECOND STAGE 

153.66 

O/F 

.692 

TOTAL GEAR 

BOX 

315.43 




total turbine 

343.43 

PT OUT 

14.780 


FLO# 11.497 
SPECIFIC HEAT RATIO 1.357 
PRESSURE RATIO 18.72 


TURBINE INFORMATION 

PRESSURE 314.10 16.89 EFFICIENCY 1ST 

TEMPERATURE 1961.1 1389.1 EFFICIENCY 2NO 

ENTHALPY .0 .0 EFFICIENCY TOTAL 


.444 At .1517 
.500 A2 .2335 
.543 NOOT 0. 


A3 .6300 
A4 .6930 
N 63000. 


CONTROL VALVES 

PREHEATER BYPASS RECUPERATOR BYPASS 02 PRES REG OXYGEN FLOW HYDROGEN FLOW 


TEMPERATURE 

1124.41 


527,20 


720.38 



720.38 


735.08 

PRESSURE IN 


546.35 


549.44 


888.02 



543.94 


537.36 

PRESSURE OUT 


543.32 


549,44 


544.25 



345.79 


344.62 

EFFECTIVE AREA 


• 17270 


•00000 


.00431 



• 00710 


.04216 

FLOW 


2.647 


• 000 


4,701 
IN H 



4.701 

SCALE 


6.796 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

OUT 

OUT 

eff. 

FACTOR 

HEAT TRANS, 

1 COLO SIDE 

6.796 

574.63 

572.63 

55.00 

388.00 

-45,5 

1255.2 

.311 

1.000 

1.000 

8839.48 BTU/MIN ... 

HOT SIDE 

3.149 

546.31 

543.73 

1124.41 

334,61 

3053,7 

1046.5 

.739 

1.000 

1.000 

6 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

. _ HEAT TRANS. 

3 COLO SIDE 

6,796 

572.14 

566.31 

388.00 

460.00 

1255.2 

1525,6 

.433 

1.000 

1.000 

1637.76 8TU/HIN 

HOT SIDE 

6.796 

562.74 

554.61 

554.21 

478.80 

1864.9 

1594.3 

.454 

1.000 

1.000 

6 PASS PARALL 

" H* NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

NEAT TRANS. 

5 COLO SIDE 

6.796 

567.49 

563.73 

460.00 

554.21 

1525,6 

1864.9 

.411 

1.000 

1.000 

2306.13 BTU/MIN 

HOT SIDE 

57.000 

200.00 

198.37 

689.31 

615.01 

.0 

.0 

.324 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

6 COLD SIDE 

6.796 

554.17 

5S0.41 

478.60 

527.20 

1594.3 

1769.1 

.256 

1.000 

1.000 

1187.95 BTU/MIN 

HOT SIDE 

2S.500 

200.00 

199.33 

667.59 

570.58 

• 0 

• 0 

.471 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

OUT 

IN M 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

8 COLD SIDE 

6.796 

549.07 

547.64 

527.20 1124.41 

1769,1 

3853,7 

.693 

1.000 

1.000 

14167.06 BTU/MIN 

HOT SIDE 

11.497 

16.59 

15.33 

1369.06 

739.99 

2997.5 

1765.3 

.753 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP 

OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

9 COLO SIDE 

4.796 

543.04 

538.03 

758.45 

735.08 

2580.2 

2498.2 

.051 

1.000 

1.000 

-557.33 BTU/MIN 

u. .. HOT SIDE 

4.701 

900.00 

888.02 

300.00 

720.38 

35.4 

153.9 

.917 

.1.000 

1.000 

1 PASS PARALL 

EXHAUST DUCT 

PT 

PS 

MACH 









INLET 

15.333 

15.253 

.00? 









EXIT 

14.780 

14.700 

.089 











Computer Case 64 (Continued) 


station pressure temperature rhc entnalpt station pressure temperature rho enthalpy 


1 

.000 

• 000 

• 000 

• 000 

41 

554.169 

478,800 

• 212 

1594.322 

2 

.000 

• 000 

• ooo 

• OOO 

42 

550.410 

527.197 

• 192 

1769.124 

_ 3 

.000 

,000 

.000 

.000 

43 

549.924 

527.197 

.191 

1769.117 

4 

.000 

.000 

.000 

• ooo 

44 

549.924 

527.197 

.191 

1769.117 

S 

900. 000 

300.000 

16.648 

35.434 

45 

549.438 

527.197 

.191 

1769.109 

6 

see, 020 

720,376 

3,626 

1 * 3,664 

46 

549.067 

527.197 

.191 

1769,103 

7 

544.246 

720.378 

2.340 

155.301 

47 

547.643 

1124.406 

.093 

3853.724 

8 

544.248 

720.378 

.000 

.000 

48 

549.438 

527.197 

.191 

1709.109 

9 

544.246 

720.378 

2.340 

155.301 

49 

549.438 

527.197 

.000 

.000 

10 

543.944 

720.378 

2.339 

155.303 

50 

547.643 

1124.406 

,093 

3853.724 

11 

345.708 

720.378 

1.484 

156.143 

51 * 

546.639 

1124.406 

,093 

3853.700 

12 

200.000 

667,587 

,000 ... 

• 000 

52 

546.349 

1124.406 

.092 _ 

3853,693 

13 

199,334 

578,575 

• 000 

• ooo 

53 

543.316 

.OOO 

.000 

,000 

14 

199.334 

578.575 

.000 

• ooo 

54 

543.725 

' 758.455 

.135 

2580.225 

15 

199.334 

578.575 

.000 

• ooo 

55 

546.314 

1124.406 

_ .092 

3853.692 

16 

200.000 

689.309 

.000 

,000 

56 

543.725 

334,613 

.297 

1046,524 

17 

200.000 

689*309 

.000 

.000 

57 

543.037 

756,455 

.135 

2560.210 

. 16 

200,000 

689,309 

,000 

• ooo 

56 

538.028 

735,079 

• 1 39 

2498.202 

19 

196.370 

tt 1 5 , u O 7 

• OOO 

.000 

59 

S 37 . 3 S 9 

735.079 

.139 

2498,188 

2 0 

• 000 

.000 

.000 

,000 

60 

344,616 

735.079 

. 0<>0 

2494.176 

21 : 

.000 

.000 

.000 

.000 

61 

316.176 

1961,062 

,031 

6816.767 

- 22 

.000 

.000 

.000 

.000 

62 

316.095 

1961.062 

• ooo 

.000 

£3 

.000 

.000 

.ooo 

.000 

63 

56.963 

1645.000 

.000 

.000 

24 ... 

.000 

.000 

.000 

.000 

64 . 

16.889 

1389.084 

.... .000 

.000 

25 

.000 

.000 

• ooo 

.000 

65 

16.591 

1389.064 

,000 

2997.540 

26 

575.000 

55.000 

3.984 

- 45.499 

66 

15.333 

739.990 

.000 

1765.290 

27 .. „ 

... 574.620 

55.000 

3.984 

- 45.505 

67 

14.780 

739.990 

.000 

.000 

28 

572.835 

3 BB .003 

.269 

1255.186 

66 

.000 

.000 

.000 

,000 

29 

572.490 

388.003 

* 269 

1255.184 

69 

.000 

• ooo 

• ooo 

.000 

30 ... 

..... 572.490 

388.003 

.269 

1255.184 

70 

.000 

650.000 

, 000 . 

.000 

31 

572.144 

386.003 

♦ 269 

1255.181 

71 

.000 

648,156 

.ooo 

.000 

32 

568.313 

460.000 

• 226 

1525.600 

72 

.000 

669.322 

• ooo 

.000 

33 

. . 567.901 

460.000 

• 226 

1525.594 

73 

.000 

.OOO 

.000 

.000 

34 

567.901 

460.000 

• 226 

1525.594 

74 

.000 

.000 

• ooo 

.000 

35 

567.490 

460.000 

.226 

1525.589 

75 

.000 

.000 

.000 

.000 

36 

563.729 

554.206 

.188 

1864.926 . 

76 

.ooo 

.000 

.000 

.000 

37 

563.235 

554.206 

.188 

1864.916 

77 

.000 

.000 

.000 

.000 

36 

563.235 

554.206 

.188 

1864.916 

78 

.000 

.000 

.000 

,000 

39 

562.740 

.... S 5 U .206 

.188 

1864.908 

79 

15.253 

.087 

. ,000 

.000 

40 

554.607 

478.800 

.212 

1594.328 

80 

14.700 

.089 

.000 

1.000 



-172 


Computer Case 65 


* CONDITION * NO BYP 


AMBIENT PRESSURE 14.70 PSIA. 


OS MAR 73 


10l49»37 


HYDRIULIC POWER 350.00 
HYDRAULIC PUHP 50.00 
TOTAL GEAR BOX 400.00 


GEAR BOX LOSS 
LUBE PUMP 


24.00 FIRST STAGE POWER 232.34 

4.00 SECOND STAGE 195.46 

TOTAL TURBINE 428.00 


SPC 2.109 . AMW 3.45 

0/F .711 

PT OUT 14.427 


FLlH 14.063 

. SPECIFIC HEAT RATIO — 1.356 

PRESSURE RATIO 21.65 


TURBINE INFORMATION 

PRESSURE 364.90 17. 76 EFFICIENCY 1ST 

TEMPERATURE 1964.4 1376.0 EFFICIENCY 2ND 

ENTHALPY .0 .0 EFFICIENCT TOTAL 


.448 

.466 

.541 


A 1 .1517 
A2 .2335 
NDOT -0. 


A3 . 6300 
A4 .6930 
N 63000. 


05 





CONTROL 

VALVES 







PREHEATER BYPASS RECUPERATOR BYPASS 02 

! PRES RED 

OXYGEN FLOW 

HYDROGEN flow 

Tl MPERATURE 

1110.19 

516.02 

6da t l6 


684.16 


706,66 

.PRESSURE IN 


533.54 

537,97 

082.35 


537.12 


: 518.95 . _ 

PRESSURE OUT 

528.26 

537.97 

537.57 


920.90 


419.03 

effective area 


• t at 33 

.00000 

.00529 


« 

01006 


• 062 1 2 

. FLOW 


3.9ta 

.000 

5.842 



5. 892 


- 6.221 - 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

.1 . cold side 

8.221 

574.45 571.83 

55.00 399.79 

•95,5 

1300.2 

.327 

. 1.000 

1.000 

11063.60 BTU/M1N 

HOT SIDE 

4.307 

533.34 526.38 

1110.19 382.92 

3609.0 

1235.3 

,669 

1.000 

1.000 

6 PASS COUNT 

... HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS. 

3 COLD SIDE 

8.221 

570.79 565.20 

399,79 460.01 

1300.2 

1525.6 

.920 

1.000 

1,600 

1852.66 BTU/MIN 

HOT 8IDE 

6.221 

557.11 545.46 

540.56 478.03 

1817.0 

1591.9 

.999 

uooo 

1.000 

j 6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

5 COLD SIDE 

8.221 

563.99 558.55 

460.01 540.61 

1525,6 

1817.2 . 

.351 

1.000 

: 1,000 

2397.45 BTU/MIN 

HOT SIDE 

57.000 

... 200.00 198.41 

689.59 612.25 

.0 

.0 

.337 

. . 1.000 

1.000 

4 PASS COUNT . 

HX NO, . 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRANS, 

6 _ COCO SIDE 

8.221 

544.63 539.39 

478,03 518.02 

1591. a . 

1736.0 

• 215 

1.000 

1,000 

1188. S3 BTU/MIN __ 

HOT SIDE 

28.500 

200.00 199.33 . 

664.34 575.04 

• 0 

.0 

• 979 

1.000 

1.000 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

...IN TEMP OUT .. 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

HEAT TRANS. 

8 COLD SIDE 

8.221 

537.42 535.35 

518.02 1110.21 

1736.0 

3804.1 

• 690 

1.000 

1.000 

17002.13 BTU/MIN 

HOT SIDE 

14.063 

17,36 15.64 

1376.00 746.22 

2996,3 

1787.6 

.739 

1.000 

1.000 

2 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN . TEMP OUT 

IN H 

OUT 

EFF, 

SCALE 

FACTOR 

’HEAT TRANS. 

9 COLD SIDE 

8.221 

527.39 519.92 

729.14 706.86 

2977,2 

2399.0 

.052 

1.000 

1.000 

•642.86 BTU/MIN 

HOT SIDE 

5.842 

900,00 882,35 

300.00 . 684.16 

35.9 

14S.3 

.695 

1,000 

1.000 

1 PA8S PARALL 


EXHAUST DUCT PT PS MACH 
INLET _ 15.636 15,520 ,104 
EXIT 14.827 14.700 .112 



Computer Case 65 (Continued) 


8TATTQN PRESSURE TEMPERATURE RHO ENTHALPY STATION 


1 

• 000 

.000 

.000 

.000 

41 

2 

• 000 

.000 

.000 

.000 

42 

3 

• 000 

.000 

.000 

.000 

43 . _ 

4 

• 000 

.000 

.000 

.000 

44 

5 

900.000 

300.000 

10.648 

35.434 

45 

6 

882.348 

684*161 

4.051 . 

145.314 

46 

7 

' 537.571 

604.161 

2.456 

146.940 

47 

6 

537.571 

684.161 

.000 

.000 

48 

9 

557.571 

664,161 

2.456 

146.940 

49 

10 

537.123 

684.161 

2.454 

146.943 

"50 

11 

420.405 

664.161 

1.916 

147.495 

51 

12 

...... 200. 000 _ 

664.341 .. 

.000 

.000 . 

52 

1 * 

199.334 

575.044 

• 000 

• 000 

53 

1 * 

199.334 

575.044 

.000 

.000 

54 

.15 

199.334 

575.044 

.000 

. .000 

55 

16 

200.000 

689.590 

.000 

.000 

56 

17 

200.000 

689.590 

.000 

.000 

57 

16 

200.000 

669.590 

. .000 . 

.ooo 

58 

19 

198.407 

612.251 

.000 

.000 

59 

20 «. 

• 000 

.000 

.000 

.000 

60 

21 

.000 

.000 

.000 . 

*000 

61 .. 

22 

.000 

.000 

• 000 

• ooo 

62 

23 

• 000 

.000 

• 000 

• 000 

63 

.... 24 

.000 

.000 

.000 

.000 

64 

25 

.000 

.000 

• 000 

• ooo 

65 

2 b 

575.000 

55.000 

3.984 

* 45.499 

66 

27 

574.453 

55.000 

3.964 

- 45 . 507 - 

67 

26 

571.630 

399.788 

.261 

1300,239 

68 

29 

571.306 

399.788 

• 261 

1300.235 

69 

... 30 

571.306 

399,788 

.261 

1300.235 

70 

31 

570*767 

399.788 

• 261 

1300.231 

71 

32 

565.199 

460.007 

.225 

1525*586 

72 

33 

564.594 

460.007 

.225 

. 1525.578 

73 

34 

564 • 594 

460.007 

.225 

1525.578 

74 

35 

563.966 

460.007 

• 224 

1525.571 

75 

^ 3 * 

556.546 

540.609 . 

... .190 

1617.190 

76 

3 f 

557.630 

540.557 

.169 

1816.995 

77 

35 

557*630 

540.557 

.189 

1816*995 

78 

3 $ 

557.112 

540.557 

*169 

1616.983 

79 

40 

545.465 

478.034 

*209 

1591.402 

80 


PRESSURE TEMPERATURE 


544.834 

476,034 

539.394 

516.018 

538 . 6 B 2 

516 . 01 Q ■ 

538.682 

516.018 

537.969 

516.016 

537.423 

516.018 

535.351 

1110.205 

537.969 

516,016 

537.969 

' 510.010 

535.352 

1110.194 

533.874 

1110.194 

533 . S 3 S 

1110,194 

528.263 

.000 

528.376 

729,136 

533.335 

1110.194 

528.376 

382.921 

527.388 

729.138 

519.921 

706,861 

518 . 9 S 3 

706,661 

419.026 

706,861 

. 385.003 

1964.446 

384.904 

. 1964,446 

68.907 

1645.001 

17.779 

1375,997 

17.365 

1375.997 

15.636 

746,223 

14.827 

746,223 

.000 

,000 

.000 

,000 

.000 

650.000 

.000 

648.449 

.000 

675.675 

.000 

.000 

.000 

.000 

.00 0 

• ooo 

... . .ooo 

. . .000 

.000 

,000 

,000 

.000 

15.520 

.104 

14.700 

.112 


RHO ENTHALPY 

.209 1591.393 

.191 1736.000 

_ .191 1735,908 

.191 1735.980 

.191 1735.977 

.190 1735,908 

■ 092 3804.061 

,191 173 S .977 

.000 .000 

.092 3804.021 

.092 3803.965 

' .-, 092 . 3803.977 

.000 ; , .000 

.138 2477.187 

.092 3803.973 

.252 1235.305 

.136 2477.107 

_ .141 2398.970 

.140 2398.951 

,114 2396.948 

. .. .037 ... 0831.055 

.000 .000 

.000 .000 

.000 .000 

.000 2990.331 

.000 1787.555 

.000 .000 

.000 .000 

.000 .000 

.000 .000 

.000 .000 

.000 .000 

.000 .000 

.000 .000 

,000 > .000 

,000 .000 

.000 .000 

.000 .000 

.000 ... .000 

.000 1.000 



*fl l- 


Computer Case 66B 


* CONDITION * 

9YPA8S 

ambient PRESSURE .00 PSIA. 





1£ JUL 

73 13153156 

hydraulic power 


,00 gear BQX LOSS 2 <1.00 

FIRST STAGE POWER 30. 

16 

SPC 

3*869 AMW 3.39 

hydraulic puhp 

30 

.00 lube pump 

4.00 

SECOND STAGE 

27. 

84 

O/F 

• 602 

total dear box 

30 

.00 


total turbine 

58. 

00 

Pi out 

♦ 506 




turbine 

information 






FlOH 


1.935 PRESSURE 

53.32 , 1 

,89 EFFICIENCY 

1ST 

.429 

A1 

.1517 A3 .6300 

specific heat ratio 

1.357 TEMPERATURE 19*0.0 13SB.9 EFFICIENCY 

2ND 

.431 

A2 

,23 3$ A4 .6930 

pressure ratio 


28.17 ENTHALPY 

.0 

.0 F.FFICIENCT 

TOTAL 

.499 

NDOT 

0* N 63000, 




CONTROL VALVES 







preheater bypass recuperator bypass 

02 PRES REG 

OXYGEN 

FLOW 

hydrogen flow 

temperature 


807.77 

706.09 

749.96 


749 

.96 


749.90 

pressure in 


574.30 

574.37 

899.47 


559 

.41 


574.08 

pressure out 


574.20 

574.34 

559.41 


50 

.47 


56.04 

effective area 


.45092 

*41739 

.00073 


,00114 


.00657 

FlO* 


1.099 

.900 

♦ 704 


. 

784 



1.15° 

MX NO, 

FLOW 

in pressure out 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

MEAT THAn», 

1 COLD SIDE 

1.150 

574,99 574.96 

55.00 80.72 

-45.5 

78.7 

• 034 

1.000 

1.000 

142.89 BtU/HIN 

HOT SIDE 

.051 

574.29 574,29 

007.77 55.07 

2753.5 

-45.3 

9*99 

1.000 

1.000 

6 PASS COUNT 

Mx NO, 

FLOW 

IN pressure out 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

meat TRAnS. 

3 COLD SIDE 

1.150 

574*97 574.87 

SO. 72 400,00 

78.7 

1301.4 

,469 

1.000 

1,000 “ 

— 1406.33 BTU/HIN' 

HOT SIDE 

1.150 

574.68 574,56 

761.05 417 .98 

2590.0 

1367.3 

,505 

1.000 

i.ooo 

6 PASS pARALL 

"HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR ■ 

'" HEAT TRAN#. 

5 COLD SIDE 

1.150 

574. 85 574,72 

400.00 761.05 

1301.4 

2590.0 

,950 

1,000 

1.000 

1462.15 BlU/MiN 

HOT SIDE 

57.000 

200.00 190,13 

700.00 736.45 

.0 

.0 

• 115 

1.000 

i.ooo 

4‘ PASS CUUNt " 

HX NO* 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRAN#. 

6 cold side 

1.150 

574.55 574,41 

417.46 706.69 

1367.3 

2400.2 

• 864 

1.000 

1.000 

1187.99 BlU/MiN 

HOT SIOE - 

28.500 

200.00 199,36 

752.61 666.96 

.0 

.0 

.250 

1.000 

1.000 

4 PASS C°WNt ' 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN h 

OUT 

EFF. 

SCALE 

FACTOR 

HtAT THAn». 

8 COLD SIDE 

.170 

574.35 V-574, 34 

706.89 1380.60 

2400.2 

4702,5 

9999 

1.000 

1.000 

405.72 BlU/MiN 

HOT SIDE 

1.935 

1.62 1,14 

1366,88 1291.66 

3269.7< 5 ‘ 

3061.1 

.142 

1.000 

1.000 

2 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

SCALE 

FACTOR 

- HtAT TRAN#. 

9 COLD SIOE 

1.150 

574.27 574.10 

770.39 709.96 

2636.7 

2551.2 

• 051 

1.000 

1.000 

-98.39 BTU/HIN 

MOT SIOE 

.764 

900.00 099.47 

300.00 749.96 

35.4 

160.9 

.949 

1.000 

1.000 

1 passpaaall 

exhaust ouct 

PT 

PS MACH 








inlet 

1.136 

l.QBo ,271 








exit 

*508 

.271 .994 










Computer Case 66B (Continued) 


STATION PRESSURE TEHPERATURfc RHO ENTHALPY STATION PRESSURE TEMPERATURE RHO ENTHALPY 


1 

,000 

• 000 

.000 

.000 

41 

574.547 

417.476 

.251 

1367.334 

2 

• 000 

,000 

,000 

.000 

42 

574,413 

706,890 

• 155 

2400.179 

i 

,000 

• ooo 

.000 

.000 

43 

574.396 

706,690 

.155 

2400,179 

4 

,000 

.000 

,000 

.000 

44 

574 , 39 b 

706.890 

.155 

2400,179 

5 

900,000 

300,000 

16.648 

35.434 

45 

574.379 

706.890 

.155 

2400,179 

6 

699,471 

749.962 

3.671 

160,864 

46 

574.345 

706.690 

.155 

2400.178 

7 

55 V . 

749.962 

,000 

.000 

47 

574.343 

1308.801 

.000 

4782,531 

0 

• 0 D 0 

749.962 

*000 

• 000 

46 

574.366 

706.890 

• 155 

2400.178 

9 

,000 

.000 

,000 

.000 

49 

574.344 

706,890 

.000 

.000 

10 

559,019 

749.962 

,000 

.000 

50 

574.344 

807.766 

• 132 

2753.474 

11 

56,475 

749,962 

,236 

163.972 

51 

574,323 

807.766 

.132 

2753.474 

u 

200,000 

752,612 

,000 

.000 

52 

574.305 

807.766 

,132 

2753.474 

13 

199,359 

666.955 

,000 

.000 

53 

574.270 

,000 

.000 

.000 

14 

199.359 

666,955 

,000 

• 000 

54 

574.286 

774.386 

.139 

2636.709 

is 

199,359 

666.955 

,000 

• 000 

55 

574.286 

807.766 

• 132 

2753.473 

16 

200,000 

780,000 

,000 

• ooo 

56 

574,266 

55.071 

3.980 

• 45,265 

17 

200,000 

780.000 

,000 

.000 

57 

574.267 

774.386 

• 139 

2636.709 

16 

200.000 

780.000 

,000 

.000 

58 

574.103 

749.978 

• 145 

2551.170 

19 

196,132 

73 b , 453 

.000 

.000 

59 

574.085 

749.978 

.145 

2551 .169 

20 

,000 

.000 

,000 

.000 

60 

58,044 

749.978 

• 015 

2540.204 

21 

.000 

.000 

,000 

.000 

61 

53.339 

1960,000 

,005 

6806.470 

22 

.000 

.000 

,000 

.000 

62 

53.325 

1900.000 

.000 

.000 

23 

.000 

.000 

,000 

.000 

63 

10.183 

1603.000 

.000 

,006 

24 

,000 

.000 

,000 

.000 

64 

1.893 

1308.077 

,000 

.000 

25 

.000 

.000 

,000 

.000 

65 

1.817 

1306,677 

.000 

3269.691 

26 

575,000 

55.000 

3 , 9»4 

- 45.499 

66 

1.136 

1291,663 

.000 

3061.114 

27 

574,969 

55.000 

3,904 

- 45.500 

67 

.508 

.000 

• ooo 

.000 

26 

574,976 

80.721 

2,163 

78.727 

66 

.000 

• ooo 

.000 

.000 

29 

574,975 

80.721 

2.163 

78.727 

69 

.000 

.000 

.ooo 

.000 

30 

574,975 

80.721 

2.163 

78.727 

70 

.000 

760.000 

.000 

.000 

31 

574,974 

80.721 

2.163 

78,727 

71 

.000 

736.453 

,000 

.000 

32 

574.672 

400.084 

• 262 

1391.396 

72 

.000 

736.453 

.000 

.000 

33 

574,661 

400.084 

,262 

1 ) 01.396 

73 

.000 

• 000 

• ooo 

.000 

34 

574,661 

400,084 

.262 

1301.396 

74 

.000 

,000 

• ooo 

.000 

35 

574.851 

400.084 

,262 

1 3 0 1 .396 

75 

.000 

,000 

• ooo 

.000 

36 

574.716 

761.051 

,142 

2569.987 

76 

.000 

• ooo 

• ooo 

.000 

3 ? 

574,696 

761.050 

.142 

2589.983 

77 

.000 

• ooo 

• ooo 

.000 

36 

574,696 

761.050 

• 142 

2569.983 

70 

.000 

.000 

,000 

.000 

39 

574.679 

761.050 

• 142 

2569,983 

79 

1.080 

♦ 271 

•ooo 

.000 

40 

574,556 

417*476 

• 251 

1367.334 

60 

.271 

•994 

.000 

1,000 



9U- 


Computer Case 67 


* CONDITION • NO 

SYP AMBIENT PRESSURE 

• 00 RSI A • 



14 JUL 

73 

1 0 1 451 21 

hydraulic power 

350,00 

GEAR BOX LOSS 

24.00 

FIRST STAGE POWER 

221.53 

3PC 

1*966 

AMW 3.37 

hydraulic pump 

SO, 00 

LUBE PUMP 

4.00 

SECOND STARE 

206.47 

O/F 

.670 


total gear box 

000,00 



TOTAL TURBINE 

426.00 

PT OUT 

2*721 





TURBINE 

information 





Flow 

13.255 

PRESSURE 

366.60 10 

.13 EFFICIENCY 1ST 

.443 

A1 

.1517 

A3 .6300 

specific heat ratio 

1.357 

temperature 

1960.0 1340.7 EFFICIENCY 2ND 

• 426 

A2 

.2335 

A4 * 69 30 

pressure ratio 

36.20 

enthalpy 

• 0 

.0 EFFICIENCT TOTAL 

.510 

ndot 

0* 

N 63000. 


CONTROL VALVES 

PREHEATER BYPASS RECUPERATOR BYPASS 02 PRES PEC OXYGEN PLOP HYDROGEN FLOW 


t e mperature 

1117. 97 


535.79 

750.97 


750 

.97 


771*05 

pressure in 

536.46 


S43.16 

064*32 


555 

.95 


526*59 

pressure out 

536.19 


543.16 

555*95 


401 

.14 


401.24 

effective area 


.25762 


.00000 

,00503 



,00656 


.05733 

Flow 


4.665 


.000 

5*319 



5. 

319 


7.936 

Hx NO. 

FLOW 

IN PRESSURE out 

IN TEMP OUT 

IN H 

OUT 

EFF, 


SCALE 

FACTOR 

HEaT TRAnS. 

1 COLD SIDE 

7.936 

57a. 49 

571.36 

55.00 340.90 

•45.5 

1103.0 

,276 


1*000 

l.ooo 

9114.63 BTU/MIN 

HOT SIDE 

3.251 

537.43 

536.19 

1117.97 329.02 

3631.1 

1027,5 

• 741 


1.000 

1*000 

6 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

heat TRAnS. 

3 COLD SIDE 

7.936 

570.51 

563,41 

346.90 460.00 

1103.0 

1525.5 

.420 


1*000 

1.000 

3352.99 BTU/MIN 

HOT SIDE 

7.936 

5SS.57 

550.36 

613,55 494.15 

2072,7 

1650,1 

.451 


1.000 

1,000 

6 PASS PARALL 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

heat t«*ns. 

5 COLO SIDE 

7.936 

562.26 

557.05 

460.00 613.55 

1525.5 

2072.6 

,460 


1*000 

1.000 

4342.66 BTU/MIN 

HOT SIDE 

57.00# 

200.00 

197.95 

700.00 647.49 

.0 

.0 

.414 


1*000 

1.000 

4 PASS COUNT 

Hx NO. 

FLOW 

IN PRESSURE out 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEaT TRAnS. 

6 COLD SIDE 

7.936 

549.74 

544.52 

494.15 535.79 

1650.1 

1799.6 

.270 


1.000 

1.000 

1167.96 BTU/MIN 

HOT SIDE 

28.500 

200.00 

198.72 

644.05 553.41 

.0 

.0 

.605 


1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

HEAT TRAnS. 

S COLO SIDE 

7.936 

542.26 

540.32 

535.79 1117.97 

1799.7 

3631-2 

.716 


1.000 

1.000 

16121,41 BTU/MIN 

HOT SIDE 

13,255 

9.4S 

6.09 

1348.74 764.56 

3197.9 

1901.6 

• 694 


1.000 

1.000 

2 PASS COUNT 

Hx* NO* 

FLOW 

IN PRESSURE out 

IN TEMP OUT 

IN H 

OUT 

EFF. 


scale 

FACTOR 

HEaT TRAnS. 

9 COLO SIDE 

7.936 

535.17 

527.58 

795.09 771.05 

2700.4 

2624,0 

• 049 


1.000 

1.000 

-669.71 BTU/MIN 

HOT SIDE 

5.319 

900.00 

664.32 

300.00 750.97 

35.4 

161*2 

.911 


1*000 

1.000 

1 PASS PARALL 

exhaust duct 

PT 

PS 

MACH 









InLET 

6,007 

5.787 

.271 









EXIT 

2.721 

1*444 

1.000 










< 



Computer Case 67 (Continued) 


STATION 

pressuhe TEMPERATURE 

RhO ENTHALPY 

STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

l 

>000 

• OOQ 

.000 

.000 

41 

599.738 

494.145 

.204 

1850 . 05S 

2 

>000 

.000 

.000 

.000 

42 

509.519 

535.766 

.167 

1799,750 

3 

>000 

• 000 

.000 

.000 

43 

593.839 

535,766 

« 1 66 

1799.739 

4 

>000 

,000 

iOOO 

• OOQ 

44 

593.639 

535.786 

• 166 

1799.739 

5 

900 >000 

300.000 

16.646 

35*434 

45 

543.159 

535,786 

, 1 66 

1799,727 

6 

604.321 

750.973 

3,602 

161.159 

46 

592.256 

535.766 

• 166 

1799.712 

7 

555.905 

750.973 

.000 

• 000 

47 

500.315 

1117.970 

' .092 

3831.179 

6 

.000 

750.973 

.000 

• 000 

46 

593.159 

535.786 

.166 

1799.727 

9 

.000 

• 000 

.000 

.000 

49 

503.159 

535,786 

• 000 

.000 

10 

555.905 

750.973 

,000 

.000 

50 

500.315 

1117.970 

.092 

3831 . 17 “ 

11 

401.102 

7S0.973 

1.633 

162.915 

51 

538.938 

1117.970 

.092 

3831.141 

12 

200.000 

600.006 

.000 

• OOQ 

52 

538.957 

1117.970 

.092 

3831.130 

13 

190,722 

553.010 

.000 

• 000 

53 

536.188 

.000 

,000 

.000 

14 

190,722 

553.014 

.000 

• 000 

54 

536,188 

795,087 

.125 

2708.406 

15 

190,722 

553.014 

,000 

• Q00 

55 

537.932 

1117.970 

,092 

3631.105 

IS 

200.000 

760.000 

,000 

.000 

56 

536.188 

329.820 

.297 

1027,540 

17 

200,000 

760.000 

.000 

• 000 

57 

535.173 

795.067 

• 125 

2706,368 

16 

200.000 

760.000 

.000 

.000 

56 

527.581 

771.047 

.126 

2623.995 

19 

197.950 

607,090 

,000 

• 000 

59 

526.593 

771.047 

.128 

2623.973 

20 

.000 

.000 

.000 

.000 

60 

401.235 

771.047 

,096 

2621.250 

21 

.000 

.000 

.000 

.000 

61 

366,692 

1960,000 

• 036 

6614,067 

22 

.000 

.000 

,000 

.000 

62 

366.598 

1960,000 

• 000 

.000 

23 

.000 

.000 

.000 

.000 

63 

65.640 

1643.622 

,000 

.000 

24 

.000 

*000 

.000 

• ooo 

64 

10,126 

1348.744 

.000 

.000 

25 

.000 

.000 

• 000 

• 000 

65 

9.477 

1348,744 

• 000 

3197.910 

26 

575.000 

55.000 

3,964 

* 45*499 

66 

6.087 

784,564 

.000 

1901.644 

27 

570.091 

55.000 

3.984 

* 45.506 

67 

2.721 

.000 

,000 

.000 

26 

571.356 

308.097 

.299 

1103.029 

66 

.000 

• 000 

,000 

.000 

29 

570.933 

3 « 8.897 

,298 

1103*026 

69 

.000 

• 000 

• 000 

.000 

30 

570.933 

308.897 

.298 

1103.026 

70 

.000 

760.000 

,000 

.000 

31 

570.508 

398,897 

,298 

1103.027 

71 

.000 

774.555 

•ooo 

,000 

32 

563,009 

460.000 

.224 

1525.537 

72 

.000 

799.152 

• 000 

.000 

33 

562.643 

460.000 

.224 

1525.530 

73 

.000 

• 000 

• 000 

.000 

34 

562,643 

060.000 

• 224 

1525.530 

74 

.000 

.000 

.000 

.000 

35 

562,277 

460.000 

.224 

1525*522 

75 

.000 

• 000 

• 000 

,000 

36 

557.006 

613.554 

.172 

2072.769 

76 

,ooo 

.000 

,000 

,ooo 

37 

556.309 

613.550 

.172 

2072,756 

77 

.000 

,000 

.000 

.000 

36 

556.309 

613.554 

.172 

2072.756 

78 

.000 

,000 

.000 

.000 

39 

555.571 

613,554 

.172 

2072.742 

79 

5.767 

,271 

• 000 

,006 

40 

550,359 

090.105 

.204 

1650*065 

60 

1.494 

1.000 

.000 

1,000 



B-178 


Computer Case 68B 


'* CONDITION * BYPASS 


AMBIENT PRESSURE 18,70 MIA, 


01 AU. 77 


Uldtll 


HYDRAULIC power ,00 
HYDRAULIC RUHR 30,00 
total gear box 30,00 

I'tOH 3,030 
SPECIFIC HEAT RATIO 1,337 
PRESSURE RATIO 5,50 


GEAR BOX LOSS 
LUBE RUHR 


PRESSURE 

TEMPERATURE 

enthalpy 


'20,00 PIR8T STAGE POWER 

0,00 8ECONO STAOE 

TOTAL TURBINE 


4**12 

11,06 

50,00 


TURBINE INFORMATION : 

63.72 14,96 EFFICIENCY 1ST ,040 

1960,0 1596,2 EFFICIENCY 2N0 ,360 

,0 ,0 EFFICIENCY TOTAL ,310 


6PC 

O/P 

FT OUT 


At 

A2 

MOOT 


4*979 

,642 

10*719 


.1317 

,2335 

0 , 


AMW 3.39 


A3 . 6300 
A4 . 6940 
N 63000 


TEMPERATURE 
PRESSURE IN 
PRESSURE OUT 
EFFECTIVE AREA 
flow 

HX NO, 

1 COLD SIOE 
HOT SIDE 

HX NO. 

3 COLD SIDE 
HOT SIDE 

HX NO, 

■5 COLD SIDS 
HOT SIOE 

HX NO, 

6 COLO SIDE 
HOT SIDE 

HX NO, 

6 COLD SIDE 
HOT SIDE 

HX NO, 

9 COLD SIOE 
HOT SIOE 

EXHAUST OUCT 
INLET 
EXIT 


PREHEATER BYPASS 
946,46 
573.09 
573,02 
.391S7 
1,444 


FLOW IH PRESSURE OUT 

1,606 374,97 374,66 

,362 573,03 373,02 

FLOW IN PRESSURE OUT 

1,606 574,63 374,48 

1,606 574,00 373,69 

FLOW IN PRESSURE OUT 

1.606 574,42 574,10 

■57,000 200.00 196,1} 

FLOW IN PRESSURE OUT 

1.606 573*66 573,34 

:2S, 500 200,00 199,32 

FLOW IN PRES8URE OUT 

,550 573,20 573,16 

3.016 14.95 14.79 


CONTROL VALVES 

RECUPERATOR BYPASS 02 PRES REG 


OXYGEN FLOW 


HYDROGEN FLOW 


FLOW 
1.606 
1,232 

PT 

14.767 

14.715 


IN PRESSURE OUT 
572,97 972,62 

900,00 696,92 


PS 

14,776 

14.700 


6*5.46 


749.83 


749,63 


730,00 

573.24 


096*92 


573,77 


372.57 

573,19 


573*77 



91,81 


91,16 

,33506 


*00115 



.00175 

. 

.01034 

1,255 


1*232 



1,232 


1.006 

IN TEMP OUT 

IN M 

OUT 

IFF, 

scale factor 

heat TRANI, 

59,00 

216,94 

• 45,5 

379.6 

• 142 

1*000 

1.000 

tiae, so stu/nin 

946,46 

67,44 

3235*7 

H5,0 

*964 

1*000 

i.ooo 

6 PASS COONt 

IN TEHP OUT 

IN H 

OUT 

EFF* 

8CHE 

FACTOR 

HEAT TRANS, 

216,94 

460*00 

579,6 

1525*7 

■ *456 

1*000 

~ 1.000 

1706,63 BTU/HIN 

747,79 

479*55 

2543,5 

1597,4 

*505 

1*000 

1,000 

6 PASS PArtALL 

IN TEMP OUT 

IN H 

OUT 

EFF* 

8CALE 

FACTOR 

HEAT TRANS, 

460,00 

747,79 

1525,7 

2543,5 

,099 

1,000 

1.000 

1030,09 8TU/H1N 

760,00 

725.75 

.0 

,0 

*170 

1,000 

1,000 

_ 4 pass couNt 

IN TEHP OUT 

IN H 

OUT 

EFF* 

SCALE 

FACTOR 

HEAT TRANS, 

479,55 

665*46 

1597*4 

2255,0 

*744 

1*000 

1.000 

1187.61 BTU/HIN 

729,37 

644,56 

*0 

.0 

*340 

1,000 

1,000 

■4 PASS COONt 

IN TEHP OUT 

IN H 

OUT 

EFF, 

SCALE 

factor 

HEAT THAN#, 

665,46 

1567*17 

2255*0 

5481.6 

*990 

1,000 

1.000 

1776,22 8TU/NIH 

1596,25 

1325,74 

3718*1 

1133.4 

.291 

1*000 

1.000 

■2 PASS COUNT 

IN TEMP OUT 

IN H 

OUT 

EFF* 

SCALE 

factor 

HEAT TRANS, 

774,40 

750.00 

2636.7 

2551,2 

• 051 

1*000 

1,000 

•«154,45 BTU/HIN 

300,00 

749,83 

35,4 

160,6 

,940 

1,000 

1,000 

1 PASS PARALL 


HACH 

,032 

,036 


9 



Computer Case 68B (Continued) 


CD 

i 

vo 


station pressure temperature RhO ENTHALPY 


l 

.990 

,000 

• 000 

• OOO 

2 

• 000 

• ooo 

*000 

• OOO 

3 

.000 

•ooo 

*000 

•ooo 

a 

• ooo 

.000 

*000 

• 009 

$ 

900.000 

•300.000 

16.848 

35*434 

6 

896.910 

709,828 

3*670 

160*834 

T 

573.773 

749*620 

.ooo 

• OOO 

0 

•ooo 

749 t 628 

• 000 

•ooo 

9 

• ooo 

,000 

•ooo 

•ooo 

10 

573.773 

749*625 

•ooo 

•ooo 

II 

91,807 

749*625 

6374 

163.791 

u 

200.009 

729,589 

.000 

• ooo 

IS 

199,322 

800, S82 

*000 

•ooo 

14 

199,322 

644*562 

.000 

•ooo 

15 

199,322 

644*562 

.000 . 

•ooo 

16 

200.000 

780,000 

.000 

♦ ooo 

17 

200.000 

780.000 

•ooo 

•ooo 

IS 

200.009 

760.000 

• ooo 

• ooo 

1* 

198,113 

725,755 

.000 

• ooo 

20 

.009 

•ooo 

• ooo 

• ooo 

21 

• 000 

,000 

•ooo 

• 000 

22 

• 900 

,000 

• ooo 

•ooo 

as 

,000 

,000 

• ooo 

•ooo 

24 

.000 

,000 

, ,000 

.000 

25 

,000 

.000 

• ooo 

•ooo 

36 

S75.000 

55.000 

•3,984 

•45.499 

at 

970,970 

55,000 

__ '36984 

•45.500 

2S 

570,855 

218,940 

,489 

579*552 

29 

570,842 

218,940 

,469 

579,552 

30 

570.842 

216,940 

,489 

579,552 

31 

570,828 

218,940 

,489 

579,552 

32 

570,079 

459,999 

,228 

1525*674 

33 

570,050 

459,999 

,228 

1525,674 

34 

570,050 

459,999 

,228 

1525.674 

3$ 

570.021 

459,999 

.228 

1525,674 

36 

574,095 

747,765 

,145 

2543*485 

37 

570,050 

747,785 

,145 

2543.485 

35 

570.050 

747.785 

,145 

2543.483 

39 

570,005 

747,785 

.185 

2543.484 

40 

573.893 

479.554; 

.219 

1597.354 


station pressure tenperature rho ENTHALPY 


41 

573,663 

479.554 

.*19 

1.97,353 

42 

571,338 

665,461 

.165 

2254,972 

43 

373,299 

665*461 

,165 

2294,971 

44 

373,299 

645,461 

,165 

2254,971 

45 

573,259 

645,461 

,165 

2254*971 

46 

573,201 

665*461 

,165 

2254,970 

47 

571.163 

1587,171 

,070 

5461*574 

as 

573,239 

645,461 

,163 

2254,970 

46 

573,165 

665*461 

,000 

,000 

50 

573*166 

946,440 

*116 

3235,655 

51 

573.129 

944,440 

• 116 

3235*654 

52 

573,093 

946*460 

,ii* 

3235*653 

S3 

373,019 

• OOO 

,000 

*000 

54 

573.021 

774,402 

.138 

2636*738 

55 

373,031 

946,460 

*116 

3235,652 

56 

573*021 

67,440 

1,779 

115,029 

37 

572.974 

774*402 

,136 

2636,737 

56 

572,618 

749*999 

,144 

2551,213 

54 

572,573 

749,999 

• 144 

25*1.212 

60 

91,158 

749,999 

• 023 

2540,988 

61 

83,746 

1960,000 

.008 

6807,282 

62 

83,725 

1960*000 

,000 

,000 

63 

17.722 

1670*748 

• ooo 

,000 

64 

14,981 

1596*247 

.000 

,000 

65 

14,954 

. 1596,247 

,000 

3716,122 

66 

14,767 

1325,737 

,000 

3133,368 

67 

14,715 

1325,737 . 

,000 

,000 

66 

,000 

• OOO 

• ooo 

.000 

64 

.000 

• OOO 

,000 

,000 

70 

,000 

780« OOO 

,000 

,000 

7 1 

,000 

725*755 

.000 

,000 

72 

,000 

725*755 

•ooo 

.000 

73 

.000 

• OOO 

,000 

,000 

74 

,000 

• OOO 

,000 

,000 

75 

,000 

• OOO 

• ooo 

,000 

76 

•ooo 

*000 

,000 

,000 

77 

,000 

•ooo 

.,000 

,000 

76 

,000 

.000 

•ooo 

,000 

79 

14,776 

• 032 

,000 

,000 

so 

* 14,700 

• 036 

,000 

1,000 
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Computer Case 69 


• CONDITION * NO BYP 


AMBIENT PRESSURE 1*1.70 pSIA 


20 jUt 73 l*t|15ll9 


oo 


hydraulic power 
hydraulic pump 
total gear box 


350.00 ge*r box loss 

50,00 lube pump 

400.00 


24.00 FIRST STAGE POWER 232,45 

4,00 SECOND STAGE 195,55 

TOTAL TURBINE 42ft. 00 


Flow 13.852 

specific heat ratio 1.357 

pressure ratio 21.49 


TURBINE INFORMATION 

pressure 303.09 17.86 efficiency ist 

TEMPERATURE 1960.0 1377.3 EFFICIENCY 2ND 

ENTHALPY .0 .0 EFFiCIEnCT TOTAL 


.443 

.462 

.537 


preheater bypass 


temperature 1135.28 

pressure in 534.72 

pressure out 532.10 

EFFECTIVE AREA .25556 

f l on 4.092 


CONTROL VALVFS 


RECUPERATOR BYpA$3 

02 PRES RE 

533*62 

760.76 

539,96 

882.97 

539*96 

570.42 

•oqooo 

.00531 ’ 

,000 

5,525 


OXYGEN FLOW 
760.78 
570.42 
420,12 
,00867 
5.525 


Hx NO. 

FLOW 

IN PRESSURE OUT 

1 COLD SIDE 

8.328 

574.44 

570.97 

HOT SIDE 

3.435 

533.57 

532.14 

Hx NO. 

FLOW 

IN PRESSURE OUT 

3 COLD SIDE 

8.32S 

570.03 

562.20 

HOT SIDE 

8.328 

553.59 

547.8ft 

HX NO. 

FLOW 

IN PRESSURE OUT 

5 COLO SIDE 

S.32S 

S60.95 

555.21 

HOI SIDE 

57.000 

200.00 

197.94 

Hx HO. 

PLOW 

IN PRESSURE out 

6 COLO SIDE 

B .326 

547.19 

541.46 

HOT SIDE 

28.500 

200.00 

190.70 

Hx NO. 

FLOW 

IN PRESSURE out 

S COLO SIDE 

6.326 

536.97 

536.81 

HOT STOE 

13,652 

17.45 

15.69 

Hx NO. 

PLOW 

IN PRESSURE OUT 

9 COLD SIDE 

6.326 

53J.00 

522.32 

HOT SIDE 

5.525 

900.00 

682.97 


IN TEMP OUT 

IN H 

OUT 

eff. 

SCALE 

55.00 353.14 

-45,5 

1119,7 

.276 

1.000 

1135.26 339.69 

3691.2 

1066.6 

*736 

1.000 

IN TEHP OUT 

IN H 

OUT 

E FF. 

scale 

353,14 460.00 

1119.7 

1525.5 

,<118 

1.000 

£06,59 493,95 

2055.3 

1649.3 

• <149 

1.000 

IN TEMP OUT 

IN H 

OUT 

eff. 

SCALE 

460.00 60S. 59 

1525.5 

2055.3 

• 06a 

1.000 

780.00 64S.24 

.0 

.0 

.421 

1.000 

IN TEMP OUT 

IN H 

OUT 

eff. 

SCALE 

493.95 533.62 

1649.3 

1792.0 

* 267 

1.000 

642.62 SSI. 88 

.0 

.0 

• 610 

1.000 

IN TEMP OUT 

IN H 

OUT 

EFF, 

scale 

533.62 1135.28 

1791,9 

3891.3 

• 713 

1.000 

1377,27 794.30 

3269.0 

2006.9 

.691 

1.000 

IN TEMP OUT 

IN H 

OUT 

EFF* 

SCALE 

807.08 7A2.79 

2750.1 

2665.0 

• 048 

1.000 

300.00 760.76 

35.4 

163.5 

.909 

1.000 


SPC 2*078 AMW 3.35 

0/F .663 

PT OUT 14*834 


A 1 .1517 
A2 ,2335 
NOOT "0* 


A3 .6300 
A4 .6930 
N 63000. 


HYDROGEN FLOW 
782.79 
521-20 
42l«l« 
.06602 
8.328 


FACTOR H £ AT TRAnS. 

1.000 4703.50 btu/hin 

1.000 6 PASS COUNT 

FACTOR HEAT TRAnS. 

1.000 3379.51 btu/hin 

1.000 6 PASS pARALL 


FACTOR 

1.000 

l.OOQ 


H £ aT TRAnS. 
4412.26 BTU/HIN 
4 PASS COUNT 


FACTOR 

1.000 

1.000 


H £ aT TRAnS. 

1 1 86 .00 BTU/HIN 
4 PASS COUNT 


FACTOR HEAT TRAnS. 

1.000 17462.78 BTU/HIN 

1.000 2 PASS COUNT 


FACTOR H e AT TRAnS. 

1.000 "708. 71 BTU/HIN 

1.000 1 PASS pARALL 


Exhaust duct pt ps 

InLET 15.690 15.567 

exit 14.834 14.700 


MACH 

.107 

.115 


4 



Computer Case 69 (Continued) 


STATION PRESSURE TEMPERATURE rho ENTHALPY STATION pressure TEMPERATURE RHO ENTHALPY 


1 

.000 

.000 

• 0 on 

.000 

61 

547.194 

493*947 

.203 

1649.297 

2 

.000 

.000 

• 000 

.000 

42 

541.461 

533.621 

.186 

1791.954 

3 

.000 

.000 

• 000 

•000 , 

43 

540.711 

533.621 

.166 

1791.942 

a 

.000 

• 000 

• 000 

.000 

44 

540.7H 

533.621 

.186 

1791.942 

5 

000.000 

300.000 

16*648 

35.434 

45 

539.961 

533*621 

.186 

1791.930 

6 

682.969 

760.756 

3.530 

163.485 

46 

538.965 

533*62 1 

.165 

1791.913 

7 

$70,417 

760.756 

• oon 

.000 

47 

536.610 

1135,28? 

.090 

3891.278 

e 

.000 

760.756 

• 000 

.000 

48 

539.961 

533.621 

• 1 86 

1791.930 

9 

f .000 

.000 

• 000 

.000 

49 

539.961 

533,621 

.000 

.000 

10 

570.417 

760.756 

,000 

.000 

50 

536.810 

1135.282 

.090 

3891.276 

11 

020.116 

760.756 

1.66| 

165.068 

51 

535.254 

1135*282 

.089 

3891.239 

12 

200.000 

642.621 

,000 

.000 

52 

534.716 

1135.282 

.089 

3891.226 

13 

198.608 

551.877 

.000 

.000 

53 

532.144 

.000 

.000 

.000 

14 

198.698 

551.877 

,000 

.000 

54 

532.144 

807,077 

.122 

2750.135 

15 

198.608 

551.877 

• 000 

.000 

55 

533.567 

1135.282 

.089 

3891.199 

16 

200.000 

780.000 

*000 

• 000 

56 

532.144 

339, 69fl 

.286 

1066.611 

17 

200.000 

780,000 

*000 

.000 

57 

531.002 

807,077 

.122 

2750.110 

id 

200.000 

780.000 

*000 

.000 . 

56 

522.318 

782.786 

.125 

2665.007 

19 

107.905 

645.244 

.000 

.000 

59 

521.196 

762.786 

.124 

2664.982 

20 

.000 

.000 

*000 

.000 

, 60 

421.180 

782,786 

.100 

2662.762 

21 

,000 

.000 

• 000 

.000 

61 

383.991 

1960.000 

.037 

6814.503 

22 

.000 

.000 

.000 

.000 

62 

383.893 

1960,000 

.000 

.000 

23 

.000 

.000 

.000 

.000 

63 

68.597 

1643.519 

• OOO 

.000 

24 

.000 

.000 

,000 

.000 

64 

17.865 

1377,27? 

.000 

.000 

25 

.000 

.000 

.000 

.000 

65 

17.453 

1377.272 

.000 

3269.050 

26 

57S.000 

55.000 

3.960 

-45.499 

66 

15,690 

794*304 

.000 

2006.940 

27 

570.439 

55.000 

3,980 

-45.507 

67 

14.634 

794.304 

.000 

.000 

26 

570.975 

353.142 

• 295 

1119.707 

60 

,000 

• 000 

.000 

.000 

29 

570.501 

353.142 

.295 

1119.705 

69 

.000 

• 000 

.000 

.000 

30 

570.501 

353.142 

• 295 

1119.705 

70 

.000 

780,000 

.000 

.000 

31 

570.027 

353.142 

• 290 

1119.704 

71 

.000 

774*462 

,000 

.000 

32 

562.201 

460.000 

• 224 

1525.521 

72 

' .000 

799,062 

.000 

.000 

33 

561.577 

460.000 

.223 

1525.513 

73 

: .000 

.000 

.000 

.000 

34 

561.577 

460,000 

.223 

1525.513 

74 

,000 

• OOO 

.000 

.000 

35 

560.952 

460.000 

.223 

1525.505 

75 

,000 

• 000 

.000 

.000 

36 

555.205 

608.599 

.173 

2055.338 

76 

.000 

• 000 

.000 

.000 

37 

554.397 

606.589 

.172 

2055.323 

77 

,000 

. .000 

.000 

.000 

36 

554.397 

608.589 

.172 

2055.323 

78 

,000 

.000 

.000 

.000 

39 

553.567 

608.589 

.172 

2055.309 

79 

15.567 

.107 

• 000 

.000 

40 

507.881 

493.947 

,203 

1649.308 

80 

14.700 

• 115 

.000 

1.000 


17 
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Computer Case 70FB 


* CONDITION * FULL BYPASS AMBIENT PRESSURE 


.00 PSIA. 


12 JUL 73 


1*154127 


hydraulic power .oo 
hydraulic pump 30,00 
total gear box 30.00 


Flow i.ssb 
specific heat ratio i.3so 
pressure ratio 27 . 3s 


gear box loss 

LUBE PUMP 


pressure 

TEMPERATURE 

enthalpy 


24.00 FIRST STAGE POWER 30.22 

4.00 SECOND STAGE 27. 7S 

total turbine sb.oo 

TURBINE INFORMATION 

53.04 1.04 EFFICIENCY 1ST .“IR 

1960.0 1400.3 EFFICIENCY 2ND .423 

,0 .0 EFFICIENCT TOTAL .*90 


SPC 

O/F 

PT OUT 


A 1 
A2 

NDOT 


3.736 AMU 
.503 
• 526 


3.19 


.1517 

.2335 

0. 


A3 . 6300 
A4 .6930 
N 63000. 


PREHEATER BYPASS 


CONTROL VALVES 
S3 02 PRES REG 


OXYGEN FLOW 


temperature 

938,19 

930.17 

922,04 


922.04 

pressure in 

573.50 

5/3.53 

899,43 


559.43 

pressure out 

573.47 

573. 4R 

559,43 



57.90 

effective area 


.47700 

.47700 

,00071 


* 

00111 

PLOW 


l.ieo 

1.100 

,668 



, 688 

Hx NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF • 

scale 

1 COLD SIDE 

l.ieo 

574.76 574,54 

519.00 522.46 

1740,1 

1752.5 

,008 

1,000 

HOT SIDE 

• 000 

573.53 573.53 

938,19 519.00 

3206,9 

1740,1 


1.000 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF. 

scale 

3 COLO SIDE 

1.180 

574.51 574.25 

522.46 645.65 

1752,5 

2166.3 

,491 

1.000 

HOT SIDE 

1,180 

573.97 573.02 

773.66 649.91 

2634,2 

2200,5 

,493 

1.000 

HX NO, 

FLOW 

IN pressure out 

IN TEHP OUT 

IN H 

OUT 

EFF, 

scale 

5 COLO SIDE 

1,180 

574.21 574.01 

645.65 773.60 

2186,3 

2634,2 

.953 

1.000 

HOT SIDE 

57,000 

200.00 196.18 

760.00 764.64 

,0 

• 0 

.114 

1,000 

Hx NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF , 

scale 

6 COLD SIDE 

i,ieo 

573.60 573.60 

649.91 936.17 

2200,5 

3206.9 

.914 

1.000 

HOT SIDE 

28.500 

200.00 199.55 

965.37 092.57 

,0 

,0 

.231 

1.000 

Hx NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

EFF • 

SCALE 

e COLO SIDE 

.000 

573.55 573,55 

930.17 1400.21 

3206,9 

4822,7 

**** 

1.000 

HOT SIDE 

1,86& 

1.06 1,10 

1400.27 1396.49 

3433,9 

3422,4 

.008 

1,000 

Hx NO. 

FLOW 

IN PRESSURE OUT 

IN TEHP OUT 

IN H 

OUT 

eff. 

SCALE 

9 COLO SIDE 

1.160 

573.50 573.30 

936.19 922.05 

3206,9 

3150,6 

.039 

1 .000 

HOT SIDE 

,668 

900.00 699.43 

519.00 922.04 

105.8 

202,2 

.961 

1.000 


HYDROGEN flow 
922*05 
573*20 
59.34 
.00748 
1.1S0 

ACTOR HLAT TRAnS. 

1.000 14.66 bTU/MIN 

1.000 6 PASS COUNT 

ACTOR HtAT TRAR5, 

1.000 511.97 BTU/MIN 

1.000 P PASS PARALL 

ACTOR HEAT TRAnS, 

1.000 528.77 BTU/MIN 

1.000 R PASS COUNT 

ACTOR HtAt TRAnS. 

1.000 11B7.BB BTU/HIN 

1.000 « PASS COUNT 

ACTOR HEAT TR*N». 

1.000 .00 BTU/HIN 

I.OOQ 2 PASS COUNT 

ACTOR HEAT TRAnS. 

1.000 -66.27 BTU/MIN 

1.000 l PASS pAftALL 


exhaust duct 

inlet 

exit 


PT 

1.176 

.526 


PS 

1.116 

.279 


HACh 

.271 

1.000 



Computer Case 70FB (Continued) 


CO 

i 

oo 

VjJ 


STATION PRESSURE TEMPERATURE RHO enthalpy 


station pressure temperature RHO ENTHALPY 


1 


.000 

,000 

,000 

.000 

2 


.000 

.000 

• ooo 

.ooo 

i 


.000 

.000 

'000 

.000 

4 


.000 

.000 

,000 

.000 

5 


900.000 

519.000 

5,392 

105.849 

6 


699.034 

922.044 

2.962 

202.226 

7 


559.431 

922.044 

.000 

.000 

B 


.000 

922.044 

.000 

.000 

9 


,000 

.000 

.000 

• ooo 

10 


559.431 

922.044 

♦ ooo 

.000 

11 


57.901 

922.044 

. 19 a 

203*974 

12 


200.000 

965.367 

.000 

.000 

13 

— 

199.505 

692.571 

.000 

.000 

14 


199.545 

892.571 

.000 

.000 

IS 


199,545 

892.571 

.000 

.000 

16 


200.000 

760.000 

.000 

.000 

17 


200.000 

760.000 

.000 

.ooo 

16 


200.000 

7 « 0.000 

.000 

• 000 

19 


196.164 

764.644 

• ooo 

.000 

20 


,000 

.000 

.000 

.000 

21 


.000 

.000 

• ooo 

.000 

22 

— 

.000 

*000 

.000 

.000 

23 


,000 

.000 

.000 

.000 

24 


.000 

.000 

.000 

.000 

25 


.000 

.000 

.000 

.000 

26 


575.000 

519.000 

.203 

1740.095 

2 ? 


574.779 

519.000 

.203 

1740.091 

26 


574.542 

522.457 

.202 

1752.515 

29 


574.529 

522.457 

.202 

1752.514 

30 


574.529 

522,457 

. 2 U 2 

1752.514 

31 


574.515 

522.457 

.202 

1752.514 

32 


574,247 

64 b . 648 

,170 

2166.256 

33 


574.230 

645.646 

.170 

2166.255 

34 


574.230 

645.646 

.170 

2166.255 

35 


574.214 

645.646 

.170 

2166.255 

36 


574.011 

773.680 

.139 

2634.232 

37 


573.991 

773.680 

* 1 39 

2634.232 

36 


573,991 

773.660 

.139 

2634.232 

39 


573.971 

773.660 

. 13 * 

2634.231 

40 


573.620 

649.909 

.166 

2200.482 


41 

573,604 

649.909 

.166 

2200.461 

42 

573.600 

936.175 

.117 

3206. 654 

43 

573.576 

936.175 

.117 

3206 . OS * 

44 

573.576 

938.175 

.117 

3206.654 

45 

573.552 

930.175 

• 117 

3206.658 

46 

573.552 

936.175 

• 117 

3206.656 

47 

573.552 

1400.208 

.079 

4822.711 

46 

573.526 

938.175 

.117 

3206.656 

4 V 

573.495 

936.175 

.000 

.000 

50 

573.552 

938.193 

.117 

3206.421 

51 

573. 526 

936.193 

*117 

3206.421 

52 

573.504 

938.193 

.117 

3206.420 

53 

573.471 

• 000 

.000 

.000 

54 

573.526 

936.193 

.117 

3206.921 

55 

573.526 

938.193 

.117 

3206,421 

56 

573.526 

519.000 

.203 

1740.071 

57 

573.504 

936.193 

.117 

3206,920 

56 

573.299 

922.045 

.119 

3150.773 

59 

573.275 

922,045 

.119 

3150.773 

60 

59.336 

922,045 

.012 

3138.956 

61 

53.056 

1960.000 

. 00 $ 

6606.532 

62 

53.042 

1960.000 

.000 

.000 

63 

10.097 

1666,407 

.000 

.000 

64 

1.937 

1400.267 

• ooo 

,000 

65 

1.663 

1400.267 

• ooo 

3433.866 

66 

1.176 

1396.465 

• ooo 

3422.432 

67 

.526 

1547.106 

• ooo 

.000 

66 

.000 

.000 

• 000 

.000 

69 

.000 

.000 

.000 

.000 

70 

.000 

760.000 

• ooo 

,000 

71 

.000 

764,644 

.000 

.ooo 

72 

• ooo 

764.644 

• 000 

.000 

73 

.ooo 

• 000 

.000 

.000 

74 

• ooo 

.000 

•ooo 

.000 

75 

.000 

• 000 

.000 

.000 

76 

.000 

,000 

• ooo 

.000 

77 

.000 

.000 

.000 

,000 

76 

.000 

.000 

.000 

.000 

79 

1.116 

.271 

• ooo 

.000 

60 

.279 

1.000 

.000 

1.000 


12 
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Computer Case 71 FB 


* conpit ion * full byp ambient pressure 


.00 pSIA, 


14 jut 73 10(44124 


hydraulic poher 

3S0.00 

gear box LOSS 

24.00 

FIRST STAGE ROWER 

224,33 

OPC 

2*064 

hydraulic pump 

50.00 

lube pump 

4.00 

SECOND STAGE 

203,67 

0/F 

*742 

total gear box 

000,00 



total turbine 

420,00 

PT OUT 

3*627 


Flow 

HEAT ratio 

13,761 

PRESSURE 

TURBINE INFORMATION 
372.42 12,15 EFFICIENCY 1ST 

.451 

41 

.1517 

A3 

.6300 

specific 

1.355 

temperature 

1960.0 1346.6 EFFICIENCY 2ND 

.450 

42 

.2335 

A4 

.6930 

pressure 

RATIO 

30.70 

enthalpy 

.0 .0 EFPICIENCT TOTAL 

.526 

ndot 

«o* 

N 

63000, 


CO 


CONTROL VALVES 


temperature 

preheater BYPASS RECUPERATOR BYPASS 

02 PRES REG 

OXYGEN 

FLOW 

HYDROGEN flow 


655.07 


655.07 

644.53 



644 

.53 


646*73 

pressure in 


510.61 


519.44 

879.52 



555 

.83 


511*47 

Pressure out 


517.46 


516.29 

555.03 



407 

.57 


400*34 

effective AREA 


.47700 


.47700 

,00517 



.00665 


.65554 

Flow 


7.902 


7.902 

5,860 



5. 

860 


7.?0Z 

Hx NO. 

FLOW 

IN PRESSURE out 

IN TEMP OUT 

IN H 

OUT 

EFF. 


SCALE 

FACTOR 

HEAT TRAnS. 

1 COLO SIDE 

7.902 

565.09 

556.19 

519,00 519.17 

1739,9 

1740,4 

• 001 


1*000 

1.000 

3,66 BTU/MIN 

MOT SIDE 

.000 

519*44 

519,44 

655.07 519.00 

2217.5 

1739.2 

9999 


1.000 

1,000 

6 PASS COUNT 

Hx NO, 

FLOW 

IN pressure out 

IN TEMP OUT 

IN H 

OUT 

EFF, 


SCALE 

FACTOR 

HEAT TRAnS. 

3 COLO SIDE 

7.902 

554.91 

544.B7 

519,17 592,79 

17*0. <1 

1999,0 

.441 


1*000 

1.000 

2049.65 BTU/MIN 

HOT SIDE 

7.902 

535.29 

529.13 

666.21 612.12 

2326.9 

2067,2 

,444 


1*000 

1.000 

6 PASS PAKALL 

Hx NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF, 


SCALE 

FACTOR 

HEaT TRAnS. 

5 COLO SIDE 

7.902 

543.42 

536.97 

592.79 666.21 

1999,7' 

2327.0 

.499 


1.000 

1.000 

2505.50 BTU/MIN 

HOT SIDE 

57.000 

200.00 

196.07 

760.00 702.94 

.0 

.0 

.412 


1.000 

1.000 

4 PASS COUNT 

Hx NO. 

FLOW 

IN PRESSURE out 

IN TEMP OUT 

IN M 

OUT 

EFF, 


SCALE 

FACTOR 

HEAT TRAnS. 

6 COLO SIDE 

7.902 

528.36 

521.91 

6J2.12 655.07 

2067.2 

2217,6 

.302 


1.000 

1.000 

1187.94 BTU/MIN 

MOT SIDE 

28.500 

200.00 

199.36 

754.50 670.89 

.0 

.0 

,507 


1.000 

1.000 

* PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF > 


SCALE 

FACTOR 

HEAT TRAnS. 

8 COLO SIDE 

• 000 

520.26 

520.26 

655.07 1348.54 

2217.5 

4639,3 

9999 


1.000 

1.000 

.00 BTU/MIN 

HOT SIDE 

13.761 

11.59 

8,11 

1348,63 1347.79 

3110.3 

3099,8 

.001 


1*000 

1.000 

2 PASS COUNT 

Hx NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

eff. 


scale 

FACTOR 

HEAT TRAnS, 

9 COLO SIDE 

7.902 

516.61 

512.31 

655.07 646.73 

2217.5 

2195,2 

,047 


1*000 

1.000 

■176.50 BTU/MIN 

HOT 8IOE 

5.660 

900.00 

679.52 

519,00 644*53 

105.0 

135,9 

.923 


1,000 

1.000 

1 PASS PARALL 

exhaust ouct 

PT 

PS 

MACH 









InLET 

8.112 

7.712 

.271 









exit 

3.627 

1.925 

1,000 
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Computer Ca 


STATION 

1 

z 

3 

4 

5 

6 

r 

a 

9 

10 

n 

12 

13 

14 

15 

16 
17 

oo 18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
30 

39 

40 


PRESSURE TEMPERATURE 

,000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

900.000 

519.000 

B 79.519 

649.528 

555.833 

699.528 

.000 

694.528 

,000 

.000 

555.833 

694.528 

907.560 

644.528 

200.000 

754.509 

199.362 

670.890 

199,362 

670.890 

199.362 

670.890 

200.000 

780.000 

200.000 

760.000 

200.000 

780.000 

198,069 

702.936 

.000 

.000 

.000 

.000 

,000 

.000 

.000 

.000 

,000 

.000 

.000 

.000 

575.000 

519.000 

565 ,093 

519.000 

S 56 , 1 08 

519.160 

555.599 

519.168 

555,549 

519.168 

559.908 

519.168 

590.872 

592.785 

599.196 

592.785 

549.196 

592.705 

593.919 

592.785 

536.966 

686.210 

536.126 

606.214 

536.126 

686.210 

535.285 

686.210 

529.131 

612.122 


RHO ENTHALPY 


.000 

*000 

.000 

.000 

.000 

• 000 

.000 

*000 

5,392 

105*649 

4,307 

135*926 

,000 

*000 

.000 

*000 

,000 

.000 

.000 

*000 

1.977 

138*464 

.000 

.000 

.000 

.000 

,000 

*ooo 

.000 

• 000 

.000 

• 000 

.000 

• 000 

,000 

*000 

.000 

.000 

. 1*00 

.000 

.000 

• 000 

.000 

.000 

,000 

*000 

.000 

*000 

.000 

• ooo 

.203 

1740.095 

,200 

1739.937 

.196 

1740,401 

,196 

1740.391 

.196 

1740.391 

.196 

1740.381 

.173 

1999.776 

.173 

1999.763 

.173 

1999*763 

.173 

1999.750 

.150 

2326.960 

.149 

2326*943 

.149 

2326.943 

.149 

2326*927 

.164 

2067.239 


71FB (Continued) 
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Computer Case 72FB 


* CONDITION * FULL BYP 


AMBIENT PRESSURE 14.70 pSIA. 


12 JUL 73 l Al 55107 


Hydraulic power 
hydraulic pump 
total gear box 

.00 

30.00 

10.00 

GEAR box loss 
lube pump 

20.00 FIRST STAGE POWER 

4,00 SECOND STAGE 

total turbine 

96.07 
X 1.92 
56,00 

SPC 

O/F 

PT OUT 

5*984 
• 641 
14*717 

AMW 3.31 

flo* 

specific heat ratio 
pressure ratio 

2.992 

1.356 

5.56 

PRESSURE 

TEMPERATURE 

enthalpy 

TURBINE INFORMATION 
63,46 15,01 EFFICIENCY 1ST 

1960.0 1598. tt EFFICIENCY 2ND 

.0 .0 EFFICIENCY TOTAL 

.*36 

.565 

.507 

M 

A2 

NOOJ 

.1517 

.2335 

“0* 

A3 .6300 
A4 .6930 
N 63000. 


CO 





CONTROL 

VALVES 







PREHEATER BYPASS HECUpEWATOR BYpASS 02 PRES REG 

OXYGEN FLOW 

HYORQGEN flow 

temperature 


833.12 

833.12 

019,07 



619,67 


619.69 

pressure in 


571.61 

S/1.66 

890.79 



573. 7« 


571*16 

pressure out 


571.54 

571.59 

573.78 



91.56 


91.99 

effective area 


.47700 

.47700 

.00114 



.00174 


.01094 

flow 


1.823 

1 .923 

1.169 



1,169 


1.823 

Hx NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TRANS. 

1 cold side 

1.623 

576.47 573.93 

519.00 520.68 

17<*0.1 

1746.1 

• 005 

1*000 

1.000 

11.00 blt/MIN 

hot side 

• 000 

571,66 571.66 

833.12 519.00 

2641.6 

1740.0 

**** 

1.000 

1.000 

6 PASS CUONT 

MX NO. 

FLOW 

IN PRESSURE OUT 

IN temp out 

IN H 

OUT 

EFF. 

scale 

FACTUH 

heat tr*n». 

3 COLO SIDE 

1.623 

573.87 573.25 

520.68 640.01 

1746.1 

2165.0 

.465 

1*000 

1.000 

765.00 BTU/MIN 

HOT SIDE 

1.623 

572.65 572.29 

766,65 646,89 

2609.6 

2109,9 

.407 

1.000 

1.000 

6 PASS PARALL 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF , 

scale 

FACTOR 

r£at tr*ns. 

5 COLD SIDE 

1.823 

573*17 572.74 

640.01 766.65 

2165,8 

2609.6 

.905 

1.000 

1.000 

608.95 Biu/MIN 

HOT SIDE 

57.000 

200.00 198.17 

780.00 756.43 

.0 

*0 

.160 

1.000 

1.000 

4 PASS COUNT 

HX NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

IN H 

OUT 

EFF. 

scale 

FACTOR 

HEAT TR*n5. 

6 COLD SIDE 

1.823 

572.25 571.82 

646.89 833.12 

2189.9 

2641.6 

.608 

1.000 

1.000 

1187.95 BTU/niN 

HOT SIDE 

26.500 

200.00 199.50 

877.45 800.53 

• 0 

.0 

.334 

1.000 

i.QOO 

4 PASS COUNT 

HX NO, 

FLOW 

IN PRESSURE OUT 

IN temp out 

IN . H 

OUT 

EFF, 

SCALE 

FACTOR 

HEAT TRAnS. 

8 COLD SIDE 

.000 

571.72 571.72 

833.12 1598.68 

2641.6 

5522.1 

**** 

1.000 

1.000 

.00 STU/M1N 

HOT SIDE 

2.992 

14.99 14.80 

1598,76 1594.73 

3766.3 

3777.3 

.005 

1.000 

1.000 

2 PASS COUNT 

Hx NO. 

FLOW 

IN PRESSURE OUT 

IN TEMP OUT 

In h 

OUT 

EFF. 

SCALE 

FACTOR 

HEAT TRAn», 

9 cold SIDE 

1.623 

571,61 571.22 

833.12 819.89 

2641. cj 

2795.6 

.042 

i.000 

1.000 

•83.84 BIU/MIN 

HOT SIOE 

1.169 

900.00 898,79 

519.00 819.87 

105.8 

177.6 

,958 

1.000 

1.000 

1 PASS PARALL 

EXHAUST OUCT 

PT 

PS MACH 








inlet 

19.803 

14.791 ,035 








exit 

19.717 

14.700 .041 










Computer Case 72FB (Continued) 


STATION 

PRESSURE TEMPERATURE 

RHO ENTHALPY 

1 

,000 

.000 

,000 

.000 


.000 

.000 

,000 

.000 

3 

,000 

.000 

,000 

.000 

4 

.000 

.000 

,000 

.000 

s 

900.000 

519.000 

5.392 

105.849 

6 

698,709 

019.069 

3,265 

177.551 

7 

573.779 

019.869 

,000 

.000 

a 

.000 

019.869 

, OQ 0 

.000 

9 

.000 

.000 

.000 

.000 

10 

573.779 

819.869 

.000 

.000 

11 

91,501 

619.869 

.336 

179.734 

it 

ZOO . 000 

677.454 

.000 

• OOO 

li 

199.495 

000.520 

,000 

• 000 

14 

199,495 

000.520 

.000 

.000 

15 

199.495 

000.520 

• 000 

.000 

16 

ZOO . 000 

780,000 

.000 

.000 

17 

ZOO . 000 

760.000 

.000 

• OOO 

IS 

ZOO . 000 

700.000 

,000 

.000 

19 

198 . lo 9 

756.427 

,000 

.000 

20 

.000 

.000 

,000 

*000 

21 

,000 

.000 

.000 

.000 

22 

.000 

.000 

.000 

.000 

23 

.000 

.000 

.000 

.000 

24 

,000 

.000 

.000 

.000 

2 $ 

.000 

.000 

,000 

.000 

26 

575.000 

519.000 

.203 

1740.095 

27 

574,473 

519.000 

,203 

1740.066 

2 S 

573.931 

520.601 

.202 

1746.121 

29 

573.090 

520.681 

.202 

1746.120 

30 

573.098 

520.601 

,202 

1746.120 

31 

573.865 

520.601 

.202 

1746.119 

32 

573.250 

640.013 

.171 

2165.789 

33 

573.211 

640.013 

.171 

Z 16&.780 

34 

573.211 

640.013 

.171 

2165.788 

35 

573.171 

640.013 

.171 

2165.757 

36 

S 72.745 

766.651 

• 140 

2609.571 

37 

572.697 

766.651 

.140 

. 2609.569 

36 ' 

572.697 

766. 651 

.140 

2609.569 

39 

572.649 

766.651 

; i 4 o 

2609.560 

40 

572.207 

646.693 

.169 

2109.000 


STATION 

PRESSURE TEMPERATURE 

HHO ENTHALPY 

41 

572 , Z 47 

646,893 

.169 

2109.079 

42 

571.020 

633.123 

.126 

2041.570 

43 

571,787 

633.123 

.126 

2041.577 

44 

571.767 

633,123 

.120 

2041.577 

45 

571 . 7 tS 

633,123 

.120 

2041.576 

46 

571.715 

633,123 

.120 

2041.570 

47 

571.715 

1598,664 

,069 

5522,100 

45 

571.663 

633,123 

.126 

2041,575 

49 

571.593 

633.123 

.000 

,000 

50 

571.715 

833. 119 

.126 

2041,562 

51 

571.663 

833.119 

.120 

2041.560 

52 

571.611 

633.119 

.128 

2041.559 

53 

571.541 

• 000 

.000 

.OOO 

54 

571.663 

833.119 

.126 

2041.560 

55 

571.663 

833.119 

.120 

2041.560 

56 

571.663 

519.000 

.202 

1740.042 

57 

571.611 

633.119 

.120 

2041.559 

5 * 

571. 215 

619.692 

.130 

2705.564 

59 

571.164 

819,892 

.130 

2705.563 

60 

91.965 

819.892 

.021 

2704.793 

61 

03.479 

1960.000 

.000 

6007.404 

62 

83,456 

1960,000 

.000 

.000 

63 

17.008 

1673,043 

.000 

.000 

64 

15.013 

1598.762 

.000 

,000 

65 

14.986 

1598,782 

• ooo 

3700.324 

66 

14.003 

1594,730 

.000 

3777.268 

67 

14.717 

1594,730 

.000 

.ooo 

66 

,000 

,000 

.000 

.000 

69 

.000 

• 000 

.000 

.ooo 

70 

.000 

780.000 

.000 

.000 

71 

.ooo 

756.427 

.000 

.000 

72 

.000 

756,427 

.000 

.000 

73 

.000 

.000 

.000 

.ooo 

74 

.000 

,000 

.000 

.000 

75 

.000 

.000 

.000 

.000 

76 

.000 

.000 

.000 

.000 

77 

.000 

• ooo 

.000 

.000 

76 

.000 

.000 

.000 

.000 

79 

14,791 

,035 

.000 

.000 

SO 

14.700 

.041 

.000 

1.000 



-188 


Computer Case 73FB 


* condition * 


FULL BYP 


AMBIENT PRESSURE 1«.70 PSIA. 


1# JUL 75 


1 0 1 44 1 04 


03 


hydraulic power 350.00 
hydraulic pump 50,00 
total gear box 400,00 


flow 14.320 
specific heat ratio 1.355 
pressure ratio 20.84 


gear box loss 
lube pump 


PRESSURE 

TEMPERATURE 

ENTHALPY 


24.00 

4,00 


FIRST stage POWER 233.80 
SECOND STAGE 194,40 
TOTAL TURBINE 428,00 


TURBINE INFORMATION 

387.86 1*.81 EFFICIENCY 1ST .451 

1960.0 1371.9 EFFICIENCY 2N0 .445 

.0 .0 EFFICIENCT TOTAL .S47 


8 PC 

0/F 

PT OUT 


A1 

A2 

NOOT 


2.148 AHW 3.51 
.743 
14.930 


.151? 

.2335 

0> 


A3 

A4 

N 


.6300 

.6930 

63000. 


temperature 
pressure in 
pressure out 
effective area 
flow 


Hx no 


Mx NO 


Hx NO 


Hx NO 


Hx NO 


PREHEATER BYPASS 
651,91 
514.10 
512.06 
.47700 
8.214 


CONTROL VALVES 

RECUPERATOR BYPASS 02 PRES REG 
651.87 641.22 

515.01 877.86 

513.77 570.32 

.47700 .00543 

8,214 6.106 


OXYGEN FLOW 
641.22 
570.32 
423.84 
.00907 
6.106 


HYDROGEN FLOW 
645.72 
506*31 
416*24 
,06263 
8.214 


I. 

COLO 

HOT 

SIDS 

STDS 

FLOW 

8.214 

,000 

IN PRESSURE OUT 
564.29 554.70 

515.00 515.00 

IN TEMP OUT 

519.00 519.16 

651.91 519.00 

IN H 

1739.9 

2206.4 

OUT 

1740.3 

1739.1 

EFF. 

.001 

**** 

scale 

1.000 

1.000 

FACTOR 

1.000 

1.000 

hEaT TRAnS. 

3.42 BTU/MIN 
6 PASS COUNT 

i* 

COLD 

HOT 

SIDE 

SIDE 

FLOW 
8.214 
A. 214 

in pressure out 

553.31 542.49 

532.13 525.49 

IN TEMP OUT 

519.16 591.11 

683.01 610.59 

IN H 

1740*3 

2315.7 

OUT 

1993,9 

2061.8 

EFF. 
• 439 
.442 

SCALE 

1.000 

1.000 

FACTOR 

1.000 

1.000 

HEaT THAnS. 
2082.65 BTU/HIN 
6 PASS PARALL 

U 

COLD 

HOT 

Sine 

SIDE 

FLOW 

8.214 

57.000 

IN PRESSURE out 
540.92 533.95 

200.00 198,07 

IN TEMP OUT 

591.11 683.01 

780.00 701.14 

IN H 

1993.8 
.0 

OUT 

2315.7 

.0 

EFF • 
.487 
.416 

SCALE 

1.000 

1.000 

FACTOR 

1.000 

1.000 

HEAT TRAnS. 
2643.70 BTU/MIN 
4 PASS COUNT 

U 

COLD 

HOT 

SIDE 

SIDE 

FLOW 

8.214 

28.500 

IN PRESSURE OUT 
524.66 517,70 

200.00 199.36 

IN TEMP OUT 

610.59 651.87 

752.44 666.74 

IN H 

2061.8 

.0 

OUT 

2206.3 

.0 

EFF . 

• 291 

• 590 

SCALE 

1.000 

1.000 

FACTOR 

1.000 

1.000 

HEAT TRAnS. 
1166.81 BTU/HIN 
4 PASS COUNT 

cold 

HOT 

SIDE 

SIDE 

FLOW 

.000 

14.320 

IN PRESSURE OUT 
515.91 515.91 

18.21 16.03 

IN temp OUT 
651.87 1371.83 
1371.92 1371.08 

TN H 

2206.2 
3157.0 

OUT 

4721.3 

3146.5 

EFF. 
• 001 

SCALE 

1.000 

1.000 

FACTOR 

1.000 

1.000 

MEAT TRAnS. 

.00 BTU/HIN 
2 PASS COUNT 

)• 

COLD 

HOT 

SIDE 

SIDE 

FLOW 

8.214 

6.106 

IN PRESSURE OUT 
514.10 507.21 

900.00 677.86 

IN TEMP OUT 

651.91 645.72 

519.00 641.22 

IN H 

2206.3 
105.8 

OUT 

2184.5 

135.1 

EFF. 
• 047 
.920 

SCALE 

1.000 

1.000 

FACTOR 

1.000 

1.000 

heat tran«. 

"179.25 BTU/HIN 
1 PASS PARALL 


EX*AU8T DUCT PT PS 

INLET 16.029 15.815 

Exit 14,930 14.700 


MACH 

.139 

.150 
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Computer Case 73FB (Continued) 


STATION pressure TEMPERATURE rho enthalpy station pressure temperature rho ENTHALPY 


1 

.000 

.000 

• 000 

• 000 

01 

524.660 

610.589 

.163 

2061.787 

2 

.000 

.000 

• 000 

.000 

42 

517.696 

651.670 

.152 

2208.277 

3 

.000 

• 000 

• 000 

• 000 

43 

516.801 

651.670 

.152 

2208.280 

4 

.000 

.000 

• 000 

• 000 

44 

516,801 

651.870 

.152 

2208.260 

3 

*00.000 

519.000 

5.392 

105-809 

45 

515.905 

651.670 

.151 

2206.243 

6 

677.859 

641.216 

4*322 

135.149 

46 

515.905 

651.870 

• 151 

2204.243 

7 

570.320 

601.216 

• 000 

• 000 

47 

515.905 

1371.632 

.072 

4721.317 

a 

.000 

601.216 

• 000 

• ooo 

48 

515.008 

651.870 

• 151 

2206. 22S 

a 

.000 

.000 

.000 

• 000 

49 

513.767 

651.870 

• OOO 

.000 

10 

570.320 

601.216 

• 000 

• 000 

50 

515.897 

651.909 

.151 

2206.381 

u 

023. 038 

601.216 

2.067 

137*613 

51 

514.999 

651^909 

.151 

2206.364 

12 

200.000 

752,039 

• 000 

• 000 

52 

514.100 

651.909 

.151 

2206,347 

13 

190.359 

668.741 

.000 

.000 

53 

512.857 

• OOO 

.000 

.ooo 

14 

199.359 

666.741 

*000 

• Q0Q 

54 

514,999 

651.909 

• 151 

2206.364 

15 

199.359 

668.701 

• 000 

• ooo 

55 

514.999 

651.909 

.151 

2206.364 

16 

200.000 

780.000 

.000 

• 000 

56 

514.999 

519.000 

• 162 

1739.142 

17 

200.000 

780.000 

• 000 

• 000 

57 

514.100 

651.909 

• 151 

2206.347 

16 

200.000 

780.000 

• 000 

• 000 

58 

507.212 

645.717 

• 150 

2184,523 

19 

196.066 

701.138 

.000 

.000 

59 

506.307 

645.717 

.150 

2184.506 

20 

.000 

.000 

• 000 

• ooo 

60 

416.239 

645.717 

• 126 

2182.939 

21 

.000 

.000 

.000 

.ooo 

61 

387.959 

1960.000 

.036 

6014,599 

22 

.000 

.000 

.000 

• ooo 

62 

387,859 

1960.000 

•ooo 

.000 

23 

.000 

.000 

*000 

• ooo 

63 

69.515 

1639.036 

.000 

.000 

29 

.000 

.000 

• 000 

.000 

64 

18,614 

1371.925 

• OOO 

.000 

25 

.000 

.000 

.000 

• ooo 

65 

18.212 

1371.925 

.000 

3156,994 

26 

575.000 

519,000 

• 203 

1740.095 

66 

16,029 

1371.065 

.000 

3146.537 

27 

560. 295 

519.000 

• 199 

1739.925 

67 

14.930 

• OOO 

,000 

.000 

26 

550.701 

519,158 

• 196 

1740.341 

66 

.000 

• ooo 

.000 

.000 

29 

550,006 

519.158 

• 196 

1740.330 

69 

.000 

.000 

• ooo 

.000 

30 

550.008 

519.158 

.196 

1740.330 

70 

.000 

760.000 

,000 

.000 

31 

553,310 

519.158 

• 196 

1740.319 

71 

.000 

776.759 

.000 

,000 

32 

502,095 

591.113 

• 173 

1993.874 

72 

.000 

601.312 

.000 

.000 

33 

501.709 

591.113 

• 173 

1993.860 

73 

.000 

• OOO 

.000 

.000 

34 

501.709 

591.113 

• 173 

1993.660 

74 

.000 

.000 

.000 

.000 

35 

500.922 

591.113 

.172 

1993.846 

75 

.000 

• OOO 

.000 

•ooo 

36 

533.950 

683. 015 

.150 

2315.706 

76 

.ooo 

• OOO 

•ooo . 

.000 

37 

533.038 

683.015 

.149 

2315.669 

77 

.000 

• ooo 

• ooo 

.000 

36 

533.038 

683.015 

• 149 

2315.689 

76 

.000 

.000 

•ooo 

•ooo 

39 

532.128 

683.015 

• 149 

2315.671 

79 

15.815 

.139 

.000 

.000 

40 

525.092 

610.589 

• 163 

2061.802 

60 

14.700 

• 150 

• ooo 

1.000 



